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METAL-MINE  ACCIDENTS  DURING  THE  CALENDAR 

YEAR  1914. 


Compiled  by  Albert  H.  Fay. 


INTRODUCTION. 

The  death  rate  in  the  metal  mines  of  the  United  States  in  1914 
shows  a  slight  decrease  from  the  record  of  any  previous  year,  the 
total  number  killed,  as  reported  to  the  Bureau  of  Mines  by  the 
operators,  being  559,  as  compared  with  683  in  1913,  661  in  1912, 
and  695  in  1911.  The  number  of  men  employed  during  1914  was 
158,115,  as  compared  with  191,276  in  1913,  169,199  in  1912,  and 
165,979  in  1911.  The  fatality  rate  was  therefore  3.54  per  1,000  men 
employed,  as  against  3.57  per  1,000  for  1913,  3.91  for  1912,  and  4.19 
for  1911. 

Fatality  figures  for  the  calendar  years  1911,  1912,  1913,  and  1914 
for  all  mines  and  quarries  in  the  United  States  follow: 


Number  of  men  employed  and  number  killed  in  and  about  all  mines  and  quarries  in  the 

United  States,  1911  to  1914- 

• 

Number 
employed. 

Number  killed. 

Kind  of  mines. 

Total. 

Per  1,000 

em- 
ployed. 

Metal  mines 

158,115 
763, 185 
87,936 

559 

2,454 

180 

3.54 

3.22 

2  05 

Total  for  1914 

1,009,236 

3,193 

3  16 

Total  for  1913 

1,045,198 
1,004,966 
1,005,281 

3,651 
3,234 
3,602 

3.49 

Total  for  1912 

3  22 

Total  for  191 1 

3.58 

DECREASE  IN  FATALITY  RATE  IN  1914. 

The  total  number  of  persons  killed  in  the  metal  mines  during  1914 
was  less  than  in  1913,  but  there  were  about  33,000  less  men  employed. 
The  fatality  rate,  however,  shows  only  a  slight  decrease,  from  3.57 
in  1913  to  3.54  per  1,000  employed  during  1914.  A  number  of  the 
States  show  a  slight  increase,  but  most  of  the  principal  mining  States 
show  marked  decreases.  The  States  that  show  a  reduction  of  50 
per  cent  or  more  include  Kansas,  Oregon,  and  Virginia.  Of  those 
showing  more  than  20  per  cent  decrease,  and  less  than  50  per  cent, 
Alaska,  Minnesota,  New  Jersey,  and  South  Dakota  may  be  mentioned. 
Arizona  shows  a  decrease  of  14  per  cent,  and  Missouri  and  New  York 
each  13  per  cent.     Nevada  and  Montana  are  the  only  States  showing 
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a  continuous  reduction  in  fatality  rates  during  the  four  years  that 
the  bureau  has  been  collecting  accident  statistics. 

These  reductions  are  to  be  accounted  for  largely  by  the  introduc- 
tion of  safety  appliances,  better  supervision,  a  stricter  enforcement  of 
rules  and  regulations,  and  a  closer  observance  of  State  laws.  Prac- 
tically all  of  the  larger  companies,  and  many  of  the  smaller  ones, 
have  done  much  in  safeguarding  their  employees,  and  have  helped 
to  spread  the  " safety-first"  movement.  By  first-aid  treatment 
many  slight  injuries  have  been  properly  dressed,  so  that  pain  has 
been  relieved  and  a  cure  effected  in  a  short  time,  with  the  added 
result  that  many  minor  injuries  have  been  kept  from  becoming 
serious  or  fatal. 

The  number  of  fatalities  and  the  number  killed  per  1,000  employed 
in  the  metal  mines  of  the  United  States  during  each  of  the  years  1911 
to  1914  are  shown  in  the  following  table: 

Number  of  men  killed]  and  number  hilled  per  1,000  employed  in  and  about  the  metal 
mines  in  the  United  States  during  the  calendar  years  1911,  1912,  1913,  and  1914- 


State. 


Number  killed. 


Total. 


Per 

1,000  em- 
ployed. 


Total. 


Per 

1,000  em- 
ployed. 


1913 


1914 


Total. 


Per 
1,000  em- 
ployed. 


Total. 


Per 
1,000  em- 
ployed. 


Alabama 

Alaska 

Arizona 

Arkansas,  Indiana,  Louisi- 
ana, Rhode  Island,  and 
West  Virginia 

California 

Colorado 

Florida 

Georgia . . 

Idaho 

Illinois 

Iowa 

Kansas 

Kentucky 

Michigan 

Minnesota 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wisconsin 

Wyoming 

Total 


10 


(») 


3 

38 

43 

9 

2 

23 

1 

1 

2 

3 

134 

76 

38 

62 

50 

0 

23 

11 

10 

4 

0 

0 

2 

1 

8 

10 

0 

49 

0 

6 

3 

3 

0 


2.44 
(a) 
5.48 


4.67 
3.49 
4.13 
2.09 
2.00 
4.79 
1.18 
4.10 
2.74 
6.51 
4.24 
4.59 
3.S4 
4.65 
8.05 


13.23 

4.49 
3.12 
4.01 


1.43 
1.16 
3.18 
2.25 


6.36 


1.51 
1.91 
1.05 


695 


4.19 


33 

6  21 

67 


6.84 
10.97 
4.30 


1.01 

3.  ^s 
5.40 
1.34 


4.66 
2.27 


2.41 
2.17 
3. 26 
3.02 

3.  lti 
3.75 

4.  51 
11.11 

7.96 
5.20 
6.27 

.94 
3. 23 
3.70 

.95 
2.62 
3.06 
3.  45 


-1.  S5 
11.05 
1.59 
3.06 
5.74 
6.04 


4.22 
3]  13 
5.22 


1.21 
4.53 

2.  n 

3.09 
2.  25 

4.16 
1.96 


c.  ;,s 


2.91 
3. 22 

3.49 
3.28 
3.42 


5.58 
7.43 
4.19 
3.43 


L.66 

2.22 


3.83 
3.17 
2.86 
4.59 
6.99 
4.62 
3.07 
2.54 


4.78 
2.38 
4.50 


2.12 
4.20 
5.09 
3.47 
3.28 
4.76 


3.17 
9.05 
3.63 
2.43 
2.95 
2.99 
3.23 


2.93 
2.06 
3.66 
8.05 


5.03 
.78 


2.17 
5.53 


4.97 
"i."07 
'4.' 27 


661 


3.91 


683 


559 


3.54 


a  Not  reported. 


t>  Placer  mines  not  included.    Snow  slide  killed  9  men. 
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SCOPE  OF  STATISTICS. 

The  following  tables  giving  the  accidents  in  the  metal  mines  in 
the  United  States  for  the  calendar  year  1914  have  been  compiled  by 
the  Bureau  of  Mines  from  reports  received  directly  from  the  opera- 
tors, except  in  the  case  of  Alaska  and  New  York.  In  the  compila- 
tion of  these  figures  the  size  of  the  mines  was  not  considered,  and 
the  figures  cover  reports  from  prospectors,  development  companies, 
and  producing  mines. 

Although  the  Bureau  of  Mines  is  authorized  to  collect  data  relating 
to  accidents  at  mines,  there  is  no  Federal  law  compelling  operators 
to  render  such  reports.  However,  the  majority  of  the  operators 
promptly  and  cheerfully  replied  to  the  bureau's  requests  for  infor- 
mation. The  tabulated  statistics  represent  4,805  operators  who 
actually  worked  their  mines  during  the  year.  As  far  as  can  be  ascer- 
tained, all  of  the  large  companies  made  out  detailed  reports,  so  that, 
measured  on  the  basis  of  production,  the  statistics  represent  the 
industry. 

The  tables  in  the  following  pages  are  arranged  so  as  to  represent 
five  divisions  of  the  mining  industry,  as  follows : 

Copper  mines. — All  of  the  copper  mines  and  prospects  that  were 
reported  in  operation  in  the  various  copper-producing  States  are 
included  in  this  group.     The  list  represents  585  operators. 

Gold  and  miscellaneous  metal  mines. — Under  this  heading  are  the 
gold  mines,  both  lode  and  placer,  silver  mines,  lead-silver  mines, 
gold-silver  mines,  the  lead  and  zinc  mines  other  than  those  in  the 
Mississippi  Valley,  and  mines  working  ores  of  quicksilver,  man- 
ganese, tungsten,  vanadium,  chromium,  etc.  Pyrite  mines  are 
included  in  this  class,  as  the  cinder  is  used  in  some  of  the  metallurgical 
works  for  its  iron  and  copper  content.  Bauxite  mines,  because 
bauxite  is  the  principal  source  of  metallic  aluminum,  are  classed 
under  this  division.  This  group  represents  3,536  operators,  who 
reported  their  mines  as  active  part  or  all  of  the  year. 

Iron  mines. — All  of  the  important  iron  mines,  representing  196 
operators,  are  given  in  the  tables  showing  statistics  relating  to  iron 
mining. 

Lead  and  zinc  mines  ( Mississippi  Valley) . — The  lead  and  zinc  mines, 
represented  by  reports  of  248  operators  of  that  region,  are  grouped 
together  as  representing  an  industry  in  which  general  conditions  are 
similar. 

Miscellaneous  mineral  mines. — The  miscellaneous  mineral  mines, 
representing  240  operators,  include  those  for  asbestos,  asphaltum, 
barite,  feldspar,  garnet,  graphite,  gypsum,  kaolin,  mica,  phosphate 
rock,  quartz,  talc,  salt,  and  soapstone.  Coal  mines  are  not  included 
in  this  classification. 
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PUBLICATION  OF  ACCIDENT  STATISTICS. 

In  publishing  these  statistics  the  Federal  Bureau  of  Mines  has  no 
intent  of  encroaching  on  the  field  covered  by  the  annual  or  biennial 
reports  of  State  mine  inspectors  or  mining  departments.  The  bureau 
hopes,  however,  that  the  distribution  of  the  information  will  help  to 
establish  a  uniform  basis  for  recording  and  reporting  mine  accidents, 
the  number  of  men  employed,  and  the  number  of  days'  work  per- 
formed. When  all  mine-accident  statistics  are  thus  placed  on  the 
same  basis,  the  making  of  comparisons  and  the  drawing  of  conclusions 
will  be  rendered  much  easier. 

The  plan  that  is  proposed  as  most  likely  to  assure  the  procuring  of 
satisfactory  statistics  is  that  of  cooperation  between  the  Bureau  of 
Mines  and  the  inspectors  or  other  appropriate  representatives  of  the 
States.  This  cooperation  will  insure  such  uniformity  in  method  and 
results  as  will  make  the  data  for  each  State  comparable  with  the  data 
of  any  other  State  and  the  data  for  the  mining  industries  of  the  United 
States  comparable  with  those  of  the  mining  industries  in  other 
countries.  Also,  this  plan  has  the  merits  of  avoiding  duplication  of 
labor  and  expense  and  of  insuring  satisfactory  results  at  minimum 
cost  to  both  the  Federal  Government  and  the  several  States. 

As  bearing  on  the  difficulties  that  attend  the  compilation  of  com- 
parable figures,  attention  is  called  to  the  fact  that  a  number  of  States 
have  no  inspectors  for  metal  mines  and  there  is  a  lack  of  uniformity 
in  the  reports  issued  by  the  various  States  that  have  inspectors. 
The  fiscal  years  of  the  States  are  not  uniform,  some  ending  in  June, 
others  in  September  or  October,  and  still  others  conforming  to  the 
calendar  year. 

In  those  States  having  an  inspection  service  the  fatality  figures 
given  herein  were  submitted  to  the  various  inspectors  for  verification, 
and  from  nearly  all  the  bureau  has  received  hearty  cooperation. 
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Only  a  few  of  the  States  collect  statistics  covering  serious  injuries, 

and  still  fewer  give  any  attention  to  slight  injuries,  so  that  on  these 

points  it  is  impossible  to  check  closely.     Although  the  total  number 

of  deaths  reported  in  the  various  States  agrees  closely  with  the 

inspectors'  reports,  there  is  some  variation  as  to  the  classification. 

The  Bureau  of  Mines  will  be  glad  to  receive  suggestions  from  State 

inspectors,  and  from  any  person  interested  in  mining,  as  to  the  form 

in  which  the  statistics  can  be  presented  most  effectively  and  as  to 

the  method  of  making  their  publication  most  useful  to  the  mining 

industry. 

COPPER  MINES. 

The  figures  given  in  Tables  2,  4,  and  6  are  compiled  from  reports 
of  585  operators  of  copper  mines  employing  44,686  men,  of  whom 
31,265  were  employed  underground  and  13,421  on  the  surface.  Of 
the  585  operators,  371  were  working  prospects  and  small  mines  in 
which  less  than  1,000  days'  labor  was  performed.  The  other  214  were 
operators  of  mines  where  1,000  or  more  days'  labor  was  performed. 

The  total  number  of  deaths  and  injuries  due  to  accidents,  and  the 
rates  per  1,000  employed,  as  reported  (Table  1)  are  as  follows: 
Deaths,  165,  or  3.69  per  1,000  men  employed;  serious  injuries,  2,037, 
or  45.58  per  1,000;  slight  injuries,  11,330,  or  253.55  per  1,000.  Of 
the  total  number  of  fatalities,  147  occurred  underground,  making  the 
rate  per  1,000  employed  4.70.  The  number  of  surface  fatalities  was 
18,  or  1.34  per  1,000. 

Although  the  ratios  of  serious  and  slight  injuries  for  this  group  of 
mines  appear  exceedingly  high,  this  is  not  so  much  due  to  greater 
hazards  as  to  the  fact  that  the  copper  mines  are  worked  by  well- 
organized  companies  practically  all  of  whom  have  a  safety  depart- 
ment in  charge  of  a  competent  safety  engineer.  The  result  is  that 
accurate  records  are  kept,  and  it  is  believed  that  the  records  shown 
by  both  the  copper  and  iron  mines  of  the  United  States  represent 
more  nearly  the  actual  hazard  in  the  mining  industry  than  do  the 
records  for  any  other  group.  One  class  of  injuries  in  the  copper- 
mining  industry  that  increases  the  accident  rate  is  due  to  the  char- 
acter of  the  ore  handled  in  the  Lake  Superior  district.  Much  of  the 
rock  in  this  district  contains  metallic  copper  and  the  men  receive 
many  cuts  and  scratches  in  handling  it. 

GOLD  AND  MISCELLANEOUS  METAL  MINES. 

The  accidents  in  and  about  the  gold  and  miscellaneous  metal  mines 
are  compiled  in  Tables  2,  4,  and  7  from  the  reports  of  3,536  operators, 
employing  48,438  men,  of  whom  35,432  were  underground  and 
13,006  surface  men.  The  number  of  deaths  and  injuries  due  to  acci- 
dents and  the  rates  per  1,000  employed  (Table  1)  are  as  follows: 
Deaths,  179,  or  3.70  per  1,000  men  employed;  serious  injuries,  911, 
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or  18.81  per  1,000;  slight  injuries,  4,690,  or  96.82  per  1,000.  Of  the 
total  number  of  fatalities,  154  occurred  underground,  or  4.35  per 
1,000,  and  25  on  the  surface,  or  1.92  per  1,000. 

The  rates  of  serious  and  slight  injuries  are  low  when  compared 
with  the  corresponding  rates  at  iron  and  copper  mines.  The  differ- 
ence may  be  explained  largely  by  the  fact  that  this  group  includes 
many  prospects  and  small  mines  that  keep  no  records,  and  many  of 
the  mines  are  in  States  where  there  is  no  inspection  and  the  operators 
do  not  have  to  report  accidents.  At  such  mines  accidents  that  are 
not  serious  are  forgotten,  but  fatal  accidents  are  remembered  and 
reported.  For  their  own  protection  the  majority  of  the  larger  com- 
panies operating  gold,  silver,  and  lead-silver  mines  in  the  West  have 
hospital  service  and  medical  aid  for  their  emplo}-ees  and  are  keeping 
excellent  records. 

IRON  MINES. 

The  figures  given  in  Tables  2,  4,  and  8  are  compiled  from  the  reports 
of  196  iron-mine  operators,  who  employed  44,807  men,  of  whom 
24,847  were  employed  underground  and  19,960  on  the  surface,  includ- 
ing those  engaged  in  steam-shovel  work.  The  number  of  deaths 
and  injuries  resulting  from  accidents  in  these  mines  (Table  1)  is  as 
follows:  Deaths,  148,  or  3.30  per  1,000  men  employed;  serious  injur- 
ies, 1,851,  or  41.31  per  1,000;  and  slight  injuries,  6,922,  or  154.48 
per  1,000.  Of  the  total  number  of  fatalities,  120  occurred  under- 
ground, or  4.83  per  1,000  employed,  and  28  employees  were  killed 
while  engaged  in  surface  work,  making  tins  rate  1.40  per  1,000. 

The  injury  rates  at  the  iron  mines,  as  at  the  copper  mines,  appear 
high  but,  as  has  been  stated,  the  iron  mines  are  operated  by  well- 
organized  companies,  who  are  conducting  a  safety  campaign  and  are 
keeping  excellent  records  of  accidents.  The  accident  hazard  has  not 
increased,  but  the  records  are  so  well  kept  that  the  real  hazard  of  the 
mining  industry  is  being  brought  out. 

LEAD  AND  ZINC  MINES. 

The  lead  and  zinc  mines  for  which  data  are  compiled  include  those 
in  the  Mississippi  Valley  only.  The  lead  and  zinc  mines  of  other 
States  are  grouped  with  miscellaneous  metal  mines  on  account  of 
the  difficulty  of  making  a  distinct  classification,  as  in  many  places, 
for  instance,  in  the  lead-silver  mines  in  the  Coeur  d'Alene  district  of 
Idaho,  lead  and  zinc  occur  as  associated  metals  in  silver  ores.  The 
Mississippi  Valley  lead  and  zinc  mines  form  a  class  by  themselves 
and  are  easily  segregated. 

The  figures  given  in  Tables  2,  4,  and  9  are  compiled  from  the  reports 
of  248  operators,  employing  10,935  men,  of  whom  7,609  were  em- 
ployed underground  and  3,326  on  the  surface.     Of  the  248  operators 
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reporting,  67  operated  small  mines  and  prospects  at  each  of  which 
less  than  1,000  days'  labor  was  performed. 

The  total  number  of  deaths  and  injuries  due  to  accidents  as 
reported  (Table  1)  is  as  follows:  Deaths,  40,  or  3.66  per  1,000  men 
employed;  serious  injuries,  146,  or  13.35  per  1,000;  and  slight 
injuries,  1,605,  or  146.78  per  1,000.  Of  the  total  number  of  fatalities, 
37  occurred  underground,  making  the  rate  4.86  per  1,000  men 
employed  below  the  surface.  The  surface  fatalities  were  3,  or  0.90 
per  1,000  employed. 

The  fatality  rate  for  underground  employees  in  the  lead  and  zinc 
district  is  slightly  higher  than  for  any  other  group.  The  serious 
injuries  do  not  appear  so  high,  but  this  again  may  be  accounted  for 
largely  by  the  fact  that  many  of  the  mines  are  operated  by  small 
companies,  and  it  is  doubtful  whether  complete  records  are  being 
kept.  The  slight  injuries,  however,  follow  closely  after  those  at 
iron  mines  although  they  are  not  quite  so  high. 

MISCELLANEOUS  MINERAL  MINES. 

The  reports  of  240  operators  of  miscellaneous  mineral  mines  are 
compiled  in  Tables  2,  4,  and  10.  These  mines  employed  9,249  men, 
of  whom  2,465  were  employed  underground  and  6,784  on  the  surface. 
The  total  number  of  deaths  and  injuries  due  to  accidents  reported 
(Table  1)  is  as  follows:  Deaths,  27,  or  2.92  per  1,000  employed; 
serious  injuries,  128,  or  13.84  per  1,000;  and  slight  injuries,  596,  or 
64.44  per  1,000.  When  compared  with  the  rates  for  the  copper  and 
iron  mines,  these  ratios  seem  exceedingly  low.  The  reports  received 
indicate  that  this  difference  is  largely  explainable  by  the  mines  being 
small  and  not  keeping  complete  records.  Most  of  the  mines  are  in 
States  where  there  are  neither  State  inspection  nor  compensation 
laws,  and  operators  are  not  obliged  to  keep  accident  records  or  to 
report  accidents.  Furthermore,  about  75  per  cent  of  the  men  are 
employed  on  the  surface,  the  hazards  being  thus  reduced  to  those  of 
quarry  operations.  The  figures  for  1914  show  a  higher  injury  ratio 
than  for  previous  years,  indicating  that  the  educational  campaign  is 
resulting  in  more  complete  records  being  kept. 

ACCIDENT  STATISTICS  BY  STATES. 

A  compilation  of  the  accident  statistics,  by  States,  is  given  in 
Tables  3,  5,  11,  12,  and  13,  representing  4,805  operators  employing 
158,115  men,  of  whom  101,618  were  employed  underground  and 
56,497  on  the  surface.  The  total  number  of  fatalities  and  serious 
and  slight  injuries  due  to  accidents  is  as  follows:  Deaths,  559,  or 
3.54  per  1,000  men  employed;  serious  injuries,  5,073,  or  32.08  per 
1,000;  and  slight  injuries,  25,143,  or  159.02  per  1,000.     Of  the  total 
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number  of  fatalities,  466  occurred  underground,  or  at  the  rate  of 
4.59  per  1,000,  and  93  were  killed  on  the  surface,  or  1.65  per  1,000 
employed. 

The  great  irregularity  of  the  ratio  between  serious  and  slight 
injuries  in  different  States  is  evident.  The  reason  for  this  difference 
is  discussed  under  the  heading,  "Serious  and  slight  injuries,"  where 
extracts  from  State  laws  are  given. 

CAUSES  AND  DISTRIBUTION  OF  ACCIDENTS. 

In  Tables  15  and  16  is  given  the  percentage  of  deaths  and  injuries 
due  to  any  one  cause  in  each  group  of  mines  and  for  all  of  the  mines 
combined.  It  will  be  noted,  for  instance,  that  50  per  cent  of  the 
deaths  in  lead  and  zinc  mines,  34.93  per  cent  of  the  serious  injuries, 
and  15.70  per  cent  of  the  slight  injuries  were  due  to  falls  of  rock  or 
ore  from  roof  or  wall.  A  similar  comparison  may  be  made  for  any 
group  of  mines  for  any  one  of  the  41  causes  enumerated.  This  table 
also  shows  that  approximately  two-thirds  of  the  total  deaths  and 
injuries  that  occurred  in  and  about  metal  mines  were  caused  as 
follows : 

Of  the  fatalities,  37.56  per  cent  was  due  to  falls  of  ore  or  rock 
from  roof,  wall,  or  bank;  16.11  per  cent  to  falling  down  stope,  shaft, 
winze,  or  bank;  10.73  per  cent  to  explosives;  and  8.96  per  cent  to 
haulage  systems. 

Of  the  serious  injuries,  32.48  per  cent  was  due  to  falls  of  roof,  wall, 
or  bank;  16.38  per  cent  to  car  and  haulage  systems;  10.97  per  cent  to 
timber  and  hand  tools;  and  7.94  per  cent  to  machinery. 

Of  the  slight  injuries,  34  per  cent  was  due  to  falls  of  roof,  wall,  or 
bank;  12.54  per  cent  to  car  and  haulage  systems;  12.29  per  cent  to 
timber  and  hand  tools;  and  7.88  per  cent  to  machinery. 

Mine  fires  caused  10  fatalities  in  1914,  none  in  1913,  1  in  1912,  and 
37  in  1911.  Fatalities  due  to  falling  down  shaft  were  34,  as  com- 
pared with  26  in  1913,  40  in  1912,  and  57  in  1911. 

SERIOUS  AND  SLIGHT  INJURIES. 

The  definition  of  an  accident,  a  fundamental  consideration,  varies 
widely  among  mining  companies  and  is  far  from  the  same  in  the 
laws  of  all  States  requiring  reports.  One  operator  or  State  may 
require  a  detailed  report  of  any  casualty,  however  slight,  that  delays 
the  worker  or  that  draws  blood ;  another  may  not  consider  an  acci- 
dent worthy  of  record  that  does  not  come  to  the  attention  of  the 
foreman  or  shift  boss. 

The  list  of  reportable  accidents  has  been  increased  so  much  within 
the  last  three  or  four  years  by  the  enactment  of  compensation  laws, 
by  closer  inspection,  and  by  the  companies  themselves  that  statistics 
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seem  to  show  a  far  greater  number  of  casualties  now  than  in  the  past. 
However,  it  is  essential  that  every  company  have  a  record  of  any 
accident  that  may  result  in  a  serious  injury  for  which  compensation 
may  be  claimed,  and  also  to  prevent  unjust  claims  arising,  as  then 
any  case  can  be  traced  to  its  origin,  and  the  records  will  show  full 
details.  As  many  companies  require  a  record  of  all  injuries,  it  is  not 
as  easy  as  it  formerly  was  to  substantiate  unjust  claims.  The  use 
of  minute  and  detailed  classification  is  especially  noteworthy  in  the 
Lake  Superior  district. 

The  distinction  made  in  this  paper  between  a  serious  and  a  slight 
injury  is  entirely  arbitrary.  A  line  had  to  be  drawn  somewhere, 
and  hence  a  serious  accident  is  considered  in  this  report  as  one  that 
would  disable  a  man  and  keep  him  from  duty  20  days  or  more.  This 
class  includes  such  injuries  as  broken  arms  and  legs,  loss  of  eye,  and 
severe  cuts  and  bruises. 

A  slight  injury  is  considered  as  one  that  involves  a  loss  of  time  of 
not  less  than  1  day  nor  more  than  20  days.  Under  this  class  may  be 
placed  such  injuries  as  cuts,  sprains,  mashed  fingers,  bruises,  dirt  in 
eye,  slight  burns,  effect  of  powder  smoke,  etc.  Of  course  any  slight 
injury  may  be  infected  and  thus  become  a  serious  accident  as  defined 
above. 

In  some  States  there  is  no  law  whatever  requiring  a  record  of 
injuries  or  a  report  to  any  industrial  or  insurance  board,  commissioner 
of  labor,  or  inspector,  whereas  in  other  States  strict  laws  govern  this 
feature.  In  those  States  where  there  are  such  laws  the  majority  of 
the  mining  companies  keep  excellent  records  from  which  reports  for 
the  Bureau  of  Mines  are  compiled,  and  it  is  in  these  States  that  the 
injury  ratio  in  many  cases  is  very  high.  Unless  all  States  report  on 
the  same  basis,  just  comparisons  can  not  be  made. 

In  making  comparisons  of  serious  and  slight  injuries  in  the  various 
States,  it  is  necessary  to  take  into  account  the  laws  governing  the  re- 
port of  such  injuries.  (See  pages  89  to  96,  inclusive.)  One  State  may 
report  fatal  and  serious  injuries  only,  but  without  defining  a  "serious 
injury,"  and  require  no  reports  for  slight  injuries.  One  State  may 
require  reports  of  all  fatalities  and  injuries  incapacitating  the  employee 
for  1  week;  others  may  specify  the  reporting  of  accidents  causing  dis- 
abilities ranging  from  1  to  14  days.  Thus  one  State  may  report, 
perhaps,  only  25  per  cent  as  many  injuries  as  some  other  States  in 
which  the  mining  industry  is  of  no  greater  magnitude.  At  first  glance 
it  would  appear  that  mining  is  much  safer  in  the  former  State  than 
in  any  of  the  latter,  but  this,  however,  is  a  wrong  conclusion.  The 
major  difference  is  largely  a  matter  of  recording  and  reporting  the 
serious  and  slight  injuries.  The  mining  risk  or  hazard  in  one  State 
as  a  whole  does  not  vary  much  from  that  in  any  other,  if  the  same 
tonnage  of  material  is  handled  and  an  equal  number  of  men  employed. 
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REVISED  CLASSIFICATION  OF  INJURIES  FOR  1915  AND  1916. 

Many  of  the  States  now  have  compensation  laws,  and  in  order  to 
conform  with  their  classifications  the  bureau's  classification  of  serious 
and  slight  injuries  for  1915  will  be  on  a  14-day  (2-week)  basis  instead 
of  20  days,  as  at  present.  The  new  classification  of  injuries  will 
include  three  types,  as  follows: 

1.  Fatal. 

2.  Serious  (time  lost,  more  than  14  days): 

(a)  Permanent  disability. 

Total. 
Partial. 

(b)  Others. 

3.  Slight  (time  lost,  1  to  14  days,  inclusive). 

Permanent  total  disability. — Loss  of  both  legs  or  arms,  one  leg  and 
one  arm,  total  loss  of  eyesight,  paralysis  or  other  condition  perma- 
nently incapacitating  workman  from  doing  any  work  of  a  gainful 
occupation. 

Permanent  partial  disability. — Loss  of  one  foot,  leg,  hand,  eye,  one 
or  more  fingers,  one  or  more  toes,  any  dislocation  where  ligaments 
are  severed,  or  any  other  injury  known  in  surgery  to  be  permanent 
partial  disability. 

TABULATED  STATISTICS. 

The  tables  of  statistics  of  metal-mine  accidents  in  the  United  States 
during  the  calendar  year  1914  follow. 
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Table  2. — Number  of  men  killed  and  injured  in  and  about  all  metal  and  miscetla 

year  1914, 
NUMBER  KILLED. 


Underground. 

8 

+3 

o 

o 

A 

u 

a 

60 

Kind  of  mine. 

1 

•3° 

o 
u 

"3 
"3 

■3 

r-=.       U 

S3* 

M 

o 
o 

o 

■a 
a 

3 

o 
u 
o 

a 

g 

o 
ft 

d 
s 

2 

o 

C3 

a 
u> 

CJ 

a 

03 

*§. 

s  ° 
o  u 
d  ° 

is 

•a* 

d 

3 
o 

o» 
«—  o 

sa 

o 
o 
d 

s 

o 
bo 

c 

o 
S 

d^, 

23 

o^ 
Z  o 

g8 

— -  > 

te  o 

r 

Eh 

« 

b* 

W 

w 

fi 

tf 

fi 

w 

a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Copper 

57 

2 

1 

14 

10 

22 

4 

1 
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1 

2 

3 
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1 
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1 
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4 
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13 

5 

Lead  and  zinc  (Mississippi  Valley) 

1 

Miscellaneous  mineral 

2 

Total 

185 

33.09 

7 
1.25 

3 

.54 

49 

8.76 

31 

5.55 

48 

8.59 

5 

.89 

3 

.54 

1. 

8 
(3 

1 
.18 

Percentage  of  grand  total  killed. . . 

Percentage  of  class  total  killed 

50.55 

1.91 

.82 

13.39 

8.47 

13.11 

1.37 

.82 

2. 

19 

.27 

Number    killed    per    1,000    em- 

ployed underground  a 

1.82 

.07 

.03 

.48 

.30 

.47 

.05 

.03 

» 

.01 

NUMBER  SERIOUSLY  INJURED. 


Copper 

Gold  and  miscellaneous  metal 

Iron 

Lead  and  zinc  (Mississippi  Valley). 
Miscellaneous  mineral 


Total 

Percentage  of  grand  totalseriously 
injured 

Percentage  of  class  total  seriously 
injured 

Number  seriously  injured  per 
1,000  employed  underground  «. 


486 

269 

142 

41 

262 

81 

36 

259 

45 

62 

37 

106 

49 

15 

313 

115 

209 

42 

267 

56 

42 

51 

4 

3 

6 

19 

4 

9 

9 

5 

4 

15 

1 

1,118 

442 

421 

130 

669 

191 

93 

22.04 

8.71 

8.30 

2.56 

13.19 

3.76 

1.83 

29. 69 

11.74 

11.18 

3.45 

17.76 

5.07 

2.47 

11.00 

4.35 

4.14 

1.28 

6.58 

1.88 

.92 

175 
3.45 
4.65 
1.72 


NUMBER  SLIGHTLY  INJURED. 


Copper 

Gold  and  miscellaneous  metal 

Iron 

Lead  and  zinc  (Mississippi  Valley). 
Miscellaneous  mineral 


Total 

Percentage  of  grand  total  slightly 
injured 

Percentage  of  class  total  slightly 
injured 

Number  slightly  injured  per  1,000 
employed  underground  « 


2,529 

1,634 

961 

84 

1,081 

353 

282 

515 

20 

51 

966 

427 

466 

35 

503 

174 

131 

369 

4 

45 

1,219 

762 

793 

43 

843 

86 

137 

320 

17 

42 

252 

235 

69 

38 

174 

16 

6 

87 

3 

18 

20 

53 

20 

4 

33 

3 

22 

3 

3 

4,986 

3,111 

2,309 

204 

2,634 

632 

556 

1,313 

47 

159 

19.83 

12. 37 

9.18 

.81 

10.48 

2.51 

2.21 

5.22 

.19 

.63 

25.53 

15.93 

11.82 

1.04 

13.49 

3. 24 

2.85 

6.72 

.24 

.81 

49.07 

30.62 

22.72 

2.01 

25.92 

6.22 

5.47 

12.92 

.46 

1.56 

a  Casualty  rate  per  1,000  employed  is  based  on  underground  employees  for  underground  accidents,  and 
on  surface  employees  for  surface  accidents. 
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neous  mineral  mines  (except  coal  mines)  in  the  United  States  during  the  calendar 
by  causes. 


NUMBER  KILLED. 


Underground— Continued. 

Shaft. 
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2 
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1 
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.01 
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7 
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1.91 

.07 
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100. 00 
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.30 
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43 
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NUMBER  SERIOUSLY  INJURED. 
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6 

30 
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3 
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1             54 
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.08 
.11 
.04 

3 

.06 
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12 

.23 
.32 
.12 
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12.16 
4.51 

3,766 
74.23 
100. 00 
37.06 

25 

.49 

13.51 

.24 

30 
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16. 22 

.30 

3 

.06 

1.62 

.03 

1 

.02 
.54 
.01 

76 

1.50 

41.08 

.75 
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27.03 

.49 
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3.65 

100. 00 
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NUMBER  SLIGHTLY  INJURED. 
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34 
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.01 
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.01 
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17.02 

100. 00 

4.85 

29.51 

1.17 

.39 

35.73 

28.35 

100. 00 

.02 

.19 

.12 

2.18 

32.72 

192. 20 

.25 

1.49 

.06 

.02 

1.81 

1.44 

5.07 
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Table  2. — Number  of  men  killed  and  injured  in  and  about  all  metal  and  m  isccUane 

by  causes — 

NUMBER  KILLED. 
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Total      
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6 
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37 

Percentage  of  grand  total  killed. . . 

Percentage  of  class  total  killed 

Number  killed  per  1,000  employed 

.54 
8.11 

.05 

1.25 
18.92 

.12 

.89 
13.51 

.09 

.72 
10.81 

.07 

1.07 
16.21 

.11 

.72 
10.81 

.07 

1.43 

G  62 

21. 62  100.  00 

.14'      .65 

NUMBER  SERIOUSLY  INJURED. 


24 
10 
30 
2 

4 
2 
10 
1 
1 

10 
3 
4 
2 
2 

32 

10 

60 

4 

5 

4 

3 
1 

44 
13 
29 
5 
1 

2 
1 

34 

26 

38 

6 

3 

70 

24 

72 

7 

8 

224 
89 

246 
28 
20 

Lead  and  zinc  (Mississippi  Valley) 

Total 

66 

18 

21 

111 

8 

92 

3 

107 

181 

607 

Percentage  of  grand  total  seriously 

1.30 

10.87 

1.17 

.36 

2.96 

.32 

.41 

3.46 

.37 

2.19 

18.29 

1.97 

.16 
1.32 
.14 

1.81 

15.16 

1.63 

.06 
.49 
.05 

2.11 
17.63 
1.89 

3.57 
29.82 
3.20 

11.97 

100.00 
10.74 

Percentage  of  class  total  seriously 

Number  seriously  injured  per  1,000 
employed  on  the  surfaced 

NUMBER  SLIGHTLY  INJURED. 


81 
35 
54 
12 
9 

18 
26 
20 
6 
5 

30 
11 
18 
9 
6 

68 

39 
136 
12 
21 

38 

19 
52 
14 

11 

144 
80 

156 
34 
20 

8 
5 
7 
2 
1 

73 
45 
76 
18 
14 

302 
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365 
139 
86 

762 
441 
884 
246 
176 

Lead  and  zinc  (Mississippi  Valley  | 

Total       , 

191 

75 

74 

276 

137 

434 

23 

226 

1,073   2,509 

Percentage  of  grand  total  slightly 

.78 

7.61 
3.38 

.30 

2.99 
1.33 

.29 
2.95 
1.31 

1.10 
11.00 
4.89 

.54 
5.46 
2.42 

1.73 

17.30 
7.68 

.09 
.92 

.41 

.90 
9.01 
4.00 

4.27     9.98 
42.  76  100.  00 

Percentage  of  class  total  slightly 

Number  slightly  injured  per  1,000 
employed  on  the  surface" 

18.99 

44.41 

a  Casualty  rate  per  1,000  employed  is  based  on  underground  employees  for  underground  accidents,  and 
on  surface  employees  lor  surface  accidents. 
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ous  mineral  mines  (except  coal  mines)  in  the  United  States  during  the  calendar  year  1914 , 
Continued. 

NUMBER  KILLED. 
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NUMBER  SLIGHTLY  INJURED. 
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135.01 
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Table  3. — Xumbernf  men  hilled  in  and  about  all  metal  and  in  iscettaneous  in  f/neral 


Underground. 

State. 
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mines  (except  coal  mines)  in  the  different  States  during  the  calendar  year  1914,  by  causes. 


Underground— Continued. 
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Table  3. — Number  of  men  hilled  in  and  about  all  metal  and  miscellaneous  miu 

by  causes — 
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eral  mines    (except  coal  mines)  in   the  different  States  during    the  calendar  year  1914, 
Continued. 
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Table  4. — Number  of  nun  killed  in  and  about  the  various  groups 
COPPER  MINES. 
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a  Includes  Colorado,  Maryland,  Oregon,  South  Dakota,  Tennessee,  and  Wyoming, 
b  Includes  Alabama,  Arkansas,  Maryland,  New  Jersey,  and  South  Carolina. 
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jf  mines  in  the  United  States  during  the  calendar  year  1914,  by  causes. 

COPPER  MINES. 


Underground — Continued. 
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Table  4. — Number  of  men  hilled  in  and  about  the  various  groups  of 
COPPER  MINES. 
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<j  Includes  Colorado,  Maryland,  Oregon,  South  Dakota,  Tennessee,  and  'Wyoming. 
b  Includes  Alabama,  Arkansas,  Maryland,  New  Jersey,  and  South  Carolina. 
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mines  (by  causes)  in  the  United  States  in  the  calendar  year  1914 — Continued. 

COPPER  MINES. 
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Table  4. — Number  of  men  killed  in  and  about  the  various  groups  of 
IRON  MINES. 
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All  States,  1914... 
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1 

o  Includes  Arizona,  California,  Connecticut.  Georgia,  Idaho,  Kentucky,  Maryland,  Massachusetts, Mon- 
tana, Nevada,  New  Mexico,  North  Carolina,  Ohio,  Utah,  "Washington,  and  Wyoming. 
b  Includes  Arkansas  and  Kentucky. 
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mines  in  the  United  States  during  the  calendar  year  1914,  by  causes — Continued. 

IRON  MINES. 
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Table  4. — Number  of  men  hilled  in  and  about  the  various  groups  of 
IRON  MLNES. 
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MISCELLANEOUS  MINERAL  MINES. 


All  States  1914 
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All  States,  1912... 

1 

a  Includes  Arizona,  California,  Conned  leal ,  Georgia,  Idaho,  Kentucky,  Maryland,  Massachusetts,  Mon- 
tana, Nevada,  New  Mexico,  North  Carolina,  Ohio,  Utah,  Washington,  and  Wyoming. 
b  Includes  Arkansas  and  Kentucky. 
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mines  in  the  United  States  during  the  calendar  year  1914,  by  causes — Continued. 

IRON  MINES. 


Open  pit. 

o 

h 

O 
±t 

o 

o 

o 
o 

2 

lH 

a 
w 

09 

o 

ft 

6 

a 

o 
o 

o 

(D   © 

2   B 

O   03 

03  £ 

c^ 

_03 

3 
03 

« 

"3 
s> 

o 

« 

0 

cS 

£> 

CO 

1 

o 

h 

ft 
O 

"3 

ft 

o 

| 

o 

o 
.a 

1 
H 
3 

o 

"3 
ft 

s 

0 
M 

h 

O 

o  © 
:=!  o 

c3 
O 

d 
(2 

o    • 

o» 

"   4) 
03  O 

*§ 

■5  $ 

|   | 

9  ° 

|a 

'fc- 
9 

o 

a 

03 

H 

03 

o 
o 

O 

P. 
a 
a 

Pi 
O 

"3 
-M 
O 

H 

Grand  total. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

1914 

1913 

1912 

1911 

1 

. 

1 

25 
58 

43 

22 

39 

10 

47         52 
63         50 

69 

4 

2 

5 

1 

1 

13 

76 

1 

3 

7 

5           7 
12         14 

20 

6 



2 

1 

1 

1 

4 

1 
2 
5 

1 
3 
9 
3 

1 
2 
9 
3 

2 



2 

2 

2 

5 

7 
8 
5 
22 

2 

3 
5 
10 

5 

11 
11 
14 

1 

2 

1 

1 

1 
1 

1 

2 
2 

1 

17 
28 
27 
51 

148 

1 

165 

2 
1 

1 
3 

172 

197 

1 

LEAD  AND  ZINC  MINES. 


1 
4 
34 
1 
2 

1 

2 

36 

1 

13 

1 

1 

1 
25 
3 
9 
2 

2 

1 

1 

37 

1 

2 

1 

1 

1 

4 
1 
1 

40 

1 

1 

1 
1 

42 

54 

1 

43 

1 

MISCELLANEOUS  MINERAL  MINES. 


7 
3 
3 
3 

1 

| 

3 
2 
2 

1 

2 

2 

s 

14 
18 
12 
12 

27 

1 

2 

1 

6 

1 
5 

30 

1 

1 

20    

1 

1 

24 

1 

I 

15020°— 16- 


30 


METAL-MINE   ACCIDENTS  DURING   YEAR  1914. 


§*« 


CQ 


2  "53 


"«^ 


£■6 


B-6 


&& 


OlW3  CO      -COIO 


IQ  CM  -9.  — .  il  CO 
■-H  CN  .-Hl-I 


zxcoca 
-*  CM  ■*  CM  -cr  iQ 


^h  i-o  o  os  cm  ~-» 


IN'JHHO'J 


©«NXH      •  *HC«3COr>-     'CM 
0*0  T         i-(      .i-H  i-H 


COIN  to  CO  CO 


co  co  1-0  c;  co 


Cft  CO  lO  C»  CM 
OiTJNCOM 


MMNNM 


CDt'-CO'fl'OO 


conoio 


CO  CO  cmuo  -cr 

CC  CM  CM  CO  rH 


CO  OS      'CO      'CM 


Si3 

CMU3 


CO  Cs 

io  co 

CM  CO 


o-< 
cm'cc 


cjc  co  t?T3 

g-2J?.§ 

®  exit: 

!>  a  —  o 
•<  C  °£ 


C3?g 


•I -  c  c  ■--  C.  C  M 


Nm«^  r;Nc  */  -  l-ir:  /  c  — -re  -  c  I'CO^CiOcON 
_  .  ^  C  N  ,-  r  '*  _   -  M  *   .;  I  -  M  c  i"  -  -  /  -  re  c  N  c  c  ^ 
CMCMCOCMCMCOrtCMrtCMCMCMCM— ICMCMCMCMCMCMCMCMCMCMCMCJOJOJCM^CM-.  CO  CM  CO  CO  CM  CM  rf 


«S2N-= 


ss 


^H  <N  ~-  — .  I  -  X   X  *.  jC  ;o  rr 

re  >--  r  —  n  •-  re  i-  -r  -r  c  -r  -  :~  :-:  - 


iOW©MN^Ci-~cr:  ri  n  — -  -i  r~-  -r  —  »~  ;c  re  *r  ;c  —  re  ■/  «  r^  c  -^  x  »r  « 
Nxxi^cr  x  s.  /  i-  -r  >-:  -r  r:  ~  e-j  i  -  >e  —  mn  —  —  re  ..-  s  r-coos^H 
OiH^x^'OOM^rMX'J'X'C'CXO'f:  OO  X  OkOCO>OiOOr-NO  55  CO  t  — 

—  —  re  —  >.e  i"  C:  O  l 


I*  r!  /  /  ^    "  c  -  X-"*'"  c  ci'  '/  Ir  rr  i  ^a-i 


CO  i-l coo 


I    I /:  -y._ 


5  C 


18 

=  5 


~  cy 

-^  c3 
S  i- 


c  S 


icchcj--/  co  >o  i.o  *  co  — i  i-o  —  x  —  —  ci  —  rr  co  —  x  oi  —  o  —  01  cr  —  »-  co  —  ro  ci-cir^ic 

CM  CO  ~  r~  co  ci  —  /   ~  —  —   y:  —  ci  ci  co  CO  f  -  ~  x  —  c  i  co  to  Ci  ro  -   —  —  t  -  01 >  o  —  ro  -h  l~  co 

Moc-ri-oox^ciTNcccir-i  n  -i  t  c  x      f:TO»«w«T^x«r!)c«xio 

urTocNar     oTc?r     of     ioT  r-TWx~co~co~    i-Tofco" 

-h  cm  -■      — i 


1  iHCC         Ifl  rl 


t>  io  -*  t^  -9-  ic  w  io  oa  co  x  r^  io  -r  x  co  01  cc  x  10  co  Q  — ■  ro  >-o  >:  r^  c?:  uo  — <  uo  cc  »o  co  cr.  »o  cc  os  ^t« 

—  i  —  cn-c  /■  ro  r  -  cm  —  -o  ci  o      i.o  ococs'Ocsr-— .  —  >~—  oico  —  oao  oxcocoo 

CMt^CO^CCt^         XCNCN^H         — IH- 1  CI/i-CN-         WrOO-t!        CN  1-0  CC  -r  CO  X  —  3         CI* 


(N^CO        COrt         CN        i-l 


X  Oi  CM  CN  ON  i-* 


"-I        CN       !-« 


X  U3  CO  t-0  t^  CO  lO 
—  CI  CO  —  X  —  CM 
OC1I-        t-  rr  ,-c 

co"cc"cT    uTi^ 


CCftClfON 


CO  CNCOCO  i-0  co— 'I-  C:  ^>  -r-f~  CO-—  y  CNcONNNcOCOn 

«CM— 'X  —  Clt--HX  OCT!  nr^NrtX         •nOXLOt^CCO 

OXCCCOCO         OS  CO  ^i  "0  i— I  CO  1-  TCOCMCN         co»5 

cTt-Tio'o''^        *-Tc>r  i-T^T     co" 


^  a  2 
3  «  s 


—  —  —  t —  wcooccco»r- 

MM         Xv  i^ 


B  -it(NMlON<NNOOt>r'fl,< 
<h       »-»       So  »o  f*  O  «5  <-h  CC  ! 


CN  ^H 


; «  •  © 


c3     ■     •  22  •«  o  !2     ■     •     '     * 

S  **'  2  ^  F  "c  ~  a  cs    ;  .y 


lilllss-sfllgasal'pglBg 

.2 .2  E  ■£ ;=  a  =  -S  £i:z:  s  «  «  es  «  rf ■- ■- ■-  =  « 


g  81 


S   5 

cs  ce 


*  o  xj 

Si"   r, 

-     -     - 

2Z2 


Oct  cc.: 
£^c  £ 


=  SS2c5.!a  = 


METAL-MINE   ACCIDENTS  DURING   YEAR  1914. 


31 


t~    ■ 

CM  WOO 
^  LO  to  co 

CO     '■ 

eMcocof- 

U5XNC33 
CMCNCNCN 

cm    '• 

**  r~  w  os 
co'co'co  -<r 

■""  : 

en  eo  w  ui 

inoocDca 

1OUCOC0 

lOOOUSOi 
CO  O  CO  ^J* 

.-<  CM  CM  CN 

COlOffiCO 

ojcoco  o 

3  : 

**  : 

CO  00  CM  CM 

CO  "^  CN  TT 

iHCC^tN 
r-  r.  s  s 

OJCMCMCN 

3  co 
co~oo~ 

OlO  OCO 

CO  oc  uo  »o 
\nr?x~S 

COt^  CBCM 
hOfJJ 

coo 

I-  cc 
of 

ift  CO  OS  Ci 
rt  r-  en  i^ 

oo  w  cTio1 

tOCBOX' 

oocm 
ocn 

r*r^  co  co 

OS  Q  -r  iO 

cOT-oTrt" 

U5  COW3  CO 

30  00 
CO  CM 

CO  OS  CO  CO 
^COiCCJ 
CO  CO  O  CO 

-H  'co'o~— P 
OM-.0 

ooo 

CO  CD 

m  i^  t^  cm 

O  X.  CO  CO 

coco  oin 

=' 
| 

be 

1 

o 
>> 

a 
o 

s 

"r 
c 

0 
e 

r- 

— 
3 

« 

§1 


„®o  " 
Ph  o  a 


CM  CO      •  i-H  CO  r~  00  w  lO 


HON'CfH'C" 


CM  W  -CW  T  CM  *-<  CC  CC  w 

co  -<c*  cm  to  co  co  ^r    '  ^ 


Nt-MMO««5H* 
Ud  **CO  vH 


8  H'O  i 


?-*   CD 


OS 


(3  O 


HI 

<<  o  o 


X  OS  GO  OS  OS 


C0CN<Oi"H^ 


Sco  »o  r^  cn  »h 

tO  iO  CN  CO  "*  CO 


CN  OMCONH 


<©  CN  CO  CO 


Tft  C£  OS  t^ 


Hccoro 


OCNIOO-— iC00D^J,CO»O'^« 
—  CN  :0  >-0  t  -  CO  r^  X  "T  io  "* 
CN  CO  CN  CN  CN  CM  CN  CN  CO  rH  CN 


ooi^-ccas'-«cN'— 'coo^co 


OOOCOC 


'NMN00O 


— <  — I  ro  -h  co  t^  co  T*  »-h 


x  os  co  CD  a  -r  r^  co  i-«  cn  • 


CM  »-»        CI  O  h  h  w 


pa  OS  ED  00  0 1  -r  Q  O  O  OS  co 
i  -  ro  os  c  ?  i  -~  s  ^-.  —  y.  7  j 


COCN        •-<  CN 


OlCNONONrtHtriCO 

co  os  — <  •■:  -c  .o  o  f  a  ci  -h 

CO  CO  X  T  t^-  CO  »0  CO  CN  CN  t^» 


cocNcooosos"^coccr^a> 

CN^C0COCN**»OCNtO»O'^ 


r*  t^-  re.  X 


WOSfhT 
3  «0  CO  t» 
00  CO  X  1^- 


00  CO  t>-  OS 


^h  o-i  r-  ■£> 

CM  CI  CO  CO 

^OC)« 


us  r-  os  r^ 

co  »-<  ro  t-O 
ojos»o«o 


*  3  S3     '  c3  G  cS^, 

3  =  k  o-Sf  si rS    ;•=:  w 

glilafgteg'il 


051 


u^»      o  c  o 

BrJ2      Hrr 


32 


METAL-MINE    ACCIDENTS   DURING    YEAR   1914. 


©  05 

ft.*. 


c 

-? 

s 

■4) 

A, 

0 

^3 

tr 

.-< 

= 

~ 

•r 

^j 

w 

£ 

ta 

> 

« 

w 

a 

hC 

^? 

£ 

*W 

s 

u 

3 

1 

kj 

"T3 

5r> 


0-d 


S-d 

t-,  a  <s 

hH  O    O 


T3    *-" 


cm 


be  e  Vt3 

<   C  O  £ 


f  ?o 


ass 

3  o-  ej 


MW0  03 
<N  CO*  -cr  V 


r^cor-m 


o»  coo^o 
cn*  rr  co  o 


CO  ^Q5  » 


I- i-l  OO 

l^-COO  <N 

**  <N  04  c4 


CO     '     '^jCN 


as  1- 

o  o 

cocm* 


S3  -t- 
CN  CO 


CNCNCNCO<^CNCNCOCNCOCNi-iCOCNCOCN<N« 


OCO  Oi  'O 

eo"  co  co'co 


J  CO  O  h  "i  M  CO  h-  ( 

I  h  C  '■'.  -  M  O  W  C 

:  co  h  o  ir.  i--  x  ci '.-  M/.^HfCiot 


H  O  iO  O  'X  Hi r  c^J  /.  CI  O  iO  O  fX'  ■?)  ih  01  Ol  CO 

OnocOrtHWiHT  ~>  ~-  —  o  x  o  -co  co       1^- 

00  ^T  CO  t-        <N  'O  CO  CN  HiQH         CO  iH  ^ 

i-T       tN*oT       i-T       i-4 


03  CO  f*  CO 


CO)  CO  C"»  CO 


M  c»  CO  f»  O  !£  'X  <-(  X  h  CO  ©  CN  OS  C  '"■  W-*    X>iQ 

S    ---HCO-t-HCCCHZiOHCOh-OCTOX 

eo  x  ci  o  h  to  >o  1.0  o;  h  ^  h  t  ^  tr  n  cs  Tp  in  h  10 


©COtNOCOOC 


PH  COr-4  1-H 


■lOOCOCiOQ'OiM 


COCOOlC'-OCO/r.  COHON-^NCCOCitOHf 

oc  co  c  1  -  ci  -  -  c  T-rcoTOHCii-  ci  cc  »o  co 

GO'  CO  K  CO         tf  Ci  O  O  H  CN  CD  CO  CO  N  X  N  W        ^ 


OOi-rcO'-Ht^cNcOCOCOOOOOiOGC 


ci  —  d  r-      "":  '~  y  /    'ho>o 

CO  <-*  00  CO         TOCO  CM 


CO        CN  CO 


■*  »o  t  -r 


X  o 

<< 


oS'" 

35  c 

3  c  g 


-   03  «  k     *-*  —  1-^ 

c  STS"^^  Si  _ 

J3  a  5  te  te  T*  ""  a'-:  -x^  P  £ 
^2ZZZ2;CKrHE-D>??C 


9  M  03 


as  a" 

o  o 


SoOIM-H 
S  ~  0>  0! 

r2_r_-,-r 

2  03  03  03 

O  o  o  o 


'o  03" 
03  I 

•CO 
5.3 


METAL-MINE   ACCIDENTS  DURING   YEAR   1914. 


33 


StS 


P-  o  o 

2-a 


t3  pi 
bo 


be  <o  2.TJ 
t>  3  _  O 


.£5  o 


,2  « 

C  O 
•-'  bo 


.5--  ° 
111 


Q0C5T 

^'cocn 


OJON 


cOO>  O 
COT  CO 

N»r$co 


CO*  CO 


lOcoo^cNiaiOfOt-itoooiO 

N  1^  Tf  t»  CTj  x;  O  N  O  M  -T 


OONOiCONOHOI^NIN 

i-O  cit  r*  —  N  CO  N  Oi  OJ  CO 
CJiOOiOtN^XHiOtO 


COiOOlHi-fOJOOHCDOlOl 

— i  .-o  r.  co  -f  ^  n  co  t^  o  >o 

TOCO        CNiO        hCQCON 


©h^OiONXOOCON 
re  r  ~  —  :-  •"  C  :i  /   ~  ■" 

HCKOHXK'COOOOCOO 


T  O  /"/--C/OCCOCO 
MI'CZ  Z  N  i--,  X  O  H  CO 
HiCX       NO'N'S'h.iO^ 


Ni(5Cf/"fNOHOO'f 
c  c-i  -/  «  o  CO  *-0  CO  CS  C^  OJ 
OOCO        lOCN        CO  CO  I-  CO 


U3  CO  Is"  »o  iO  CO  I 


CO  CO  CO  T 


N-  CO  CO  CO 

O  K  t  C 

oo  <-h  n-cs 


OOJN(N 

«D  T  T  Oi 

osNOi^r 
o>~*  x"o" 


AS 


^j=  s  °  fe  fe  g  E'Sfe  2 

' —  J2  JZ  JH  >     ,.w   ^    3- '  L*  w 


-2,2  SS 

o  o  oo 


34 


METAL-MINE   ACCIDENTS  DURING   YEAR   1914. 


METAL-MINE   ACCIDENTS   DURING  YEAR  1914. 


35 


U.    Qj    0> 

Png  O 


co  co  t>^ 


>  §^  O 


5'g  3 


si 


a  3 

t3  ejj 


jL|J 


(ININ(NNHIN(NINW(NIN(N 


^H  <N  .-H 


NMNN 


-JZ  /■CftifJXCHt  o  <N  ©  ©  *  ©  - 


053J"OOOOiOO)'0'0'OOOiOCO 


ci  *Q  O  00  00  «  ■*  I 

<m  co  fo  ©  <n  do  as  l_  - 

c<5ZhNhNO>«hhcC'HH{ 


O  lO  GJ  >f  X  H  '/J  '/;  I  *  I '  ©  OS  !D  ifl  « 
t^  00  GC  r-H  <M  ©  -C  -V  i-H  j0  --■  XifONH 


i-h  ©  t^  »o  ©  t^  r^  ©  os  <-h 

W  H  ■«  i.-3  :»;  •-   iQi-XI- 


mm  o  »o  ©  f 


OSHCOCO 


«*  o>  r-  <-h 

00  ©  t— I  .-H 

r-  oo  ©  i^- 

«croo"or©"> 


CO  ©>  X  y> 

^*<  OS  iO  i-l 


Bi-3 


6j  o 


a.Sx 
2    •  a  d  t- 


t:     .Jj"3*«'c3 
©  o'o'o 


Hhbe 


l£l£33&gaSS36fi9 


c3  o 


Ma 


36 


METAL-MINE   ACCIDENTS    DURING    YEAR   1914. 


Table  11. — Number  of  vieyi  seriously  injured  in  and   about  all  metal  and  mis 

the  calendar  year 


Underground. 

State. 
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Alabama 
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253 

27 
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Table  11. — Number  of  men  seriously  injured  in  and  about  all  metal  and   in  iseel 

the  calendar  year 
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Table  12. — Number  of  men  slightly  injured  in  and  about  all  metal  and  miscella 

calendar  year  1914, 
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Table  12. — Number  of  men  slightly  injured  in  and  about  all  metal  and  miscel 

calendar  year  1914, 
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29 

20 

2 

74 

2 

45 

47 

219 

1,487 
758 
3 
172 
20 
521 
53 

109 
30 
15 

4 

401 

610 

1 

7 
4 
3 

1 

134 

9 

10 

1 

6 

4 
2 

1 

10 

1 

1 

17 

21 

3 

2 

66 

2 

124 
13 

3 

575 

20 

1 

18 

69 

1 

1 

2 

4 

13 

1 

1 

3 
4 
4.998 
2,562 
1,273 
2,135 
618 

1 

1 

6,851 

3,567 

1,586 

1.998 

662 

5 

520 

154 

330 

50 

20 

48 

25 

2 

26 

151 

315 

3 

1,184 

6 

100 

20 

537 

3 

7 

1 

89 

1 
1 
10 

1 
70 
1 

1 
109 

282 

3 

715 

2 

51 

82 

6,084 
5,059 
1,100 

16 

66 

68 

5 

10 

*. 

50 
9 

26 

1,075 

o 

1 

4 

9 

14 

298 

1 

6 
14 
5 

1 
1 
1 

2 
56 
5 

16 
1 

1 
15 

1 

1 

11 
1 

1 

35 

13 

157 
14 

354 

235 

390 

85 

27 

81 

34 

6 

7 

514 

574 

19 

1,478 

5 

114 

17 

381 

2 

389 

9 

1 

63 

274 

21 

32 

1 
1 
3 

1 
3 
6 
7 
2 

61 

1 

968 

5 

i 
1 

1 

15 

1 

1 
2 

5 

3 

2 

1 

2 
1 

665 

19 

13 

4 

3 

9 

12 
1 

344 

226 

250 

55 

80 

27 

115 

27 

2 

68 

1,245 

1 

1 

1 

13 

16 
1 

94 

1 

14 

278 

4 

453 

681 
433 
426 

92 
164 
120 
109 

251 
344 
301 
377 

121 

239 
238 
180 

255 
337 

285 
297 

6 

29 
35 

69 

8 

25 

8 
9 

164 
156 

147 
301 

6 

11 
7 
9 

346 
451 
330 

886 

1,201 
705 
880 

2,588 
3.641 
2.609 
2.657 

25,143 

27,081 

26,232 

22,408 
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Table  13. —  Number  of  men  seriously  and  slightly  injured  per  1,000  employed  in  and 

United  States  (by  States) 


Em- 
ployees. 

Number  seriously  injured. 

State. 

Under- 
ground." 

Per 

1,000  em- 
ployed. 

On  the 
surface. 

Per 
1,000  em- 
ployed. 

Total. 

Per 
1,000  em- 
ployed. 

5,225 
8,000 

14,011 

472 

9,  761 

9,228 

216 

2,885 

305 

5,249 

490 

281 

315 

221 

128 

69 

31 

27,272 

17, 694 

8,480 

13, 046 

6,821 

38 

1,362 

2,424 

3,002 

994 

192 

596 

1,279 

425 

416 
1,841 

3,253 

346 
5,837 

112 
1,877 

865 
2,576 

4S0 

182 
34 

698 

60.30 
5.46 

65.23 

20 
19 

88 

9 

90 

10 

2 
19 

9.  06 
10.70 

26.58 

19.69 

22. 65 

5.76 

21.98 
6.59 

202 
53 

786 

9 

313 

114 

2 

19 

38.66 
6.63 

56.10 
19.  07 
32.07 
12.35 

9. 26 
6.59 

223 
104 

3S.  53 
13.88 

Colorado 

Idaho 

107 
3 
9 
3 

26.89 
10.27 
35.43 
14.29 

7 
2 

5.51 
10.10 

114 
5 
9 
4 
1 

21.72 
10.20 
32.03 
12.70 
4.52 

Illinois 

1 
1 

9.52 
6.10 

Maryland 

1 

2 

1,142 

484 

61 

273 

156 

1 
35 
12 
89 
22 

6 

'1 

2 

62. 50 
90.91 
60.06 
61.37 
10.31 
26.44 

33.40 

58. 82 

35. 39 
11.89 
40.57 
42.55 
34.  6S 
8.09 
8.36 

25.00 

1 

2 

1,313 

865 

82 

303 

198 

1 

40 

46 

100 

28 

6 

4 

9 

4 

6 
55 

84 
1 
160 
6 
18 
4 
106 

14.49 
64.  52 
48.14 
48.89 
9.67 
23.23 

29.03 

26.32 
29.37 
is.:  is 
33.31 
28.17 
31.25 
6.71 
7.04 

9.41 

14.42 

29.88 

25.82 
2.89 

27.  41 

53.57 
9.59 
4. 62 

41. 15 

Massachusetts 

171 

3S1 

21 

30 

42 

20.70 
38. 85 
8.19 
11.03 

19.53 

Montana 

5 
34 
11 

6 

13.40 
24.03 
13.61 
12.58 

Ohio 

1 
3 

2 

6 
4 

31 

4.44 
5.35 

5.80 

14.67 
10.13 

16.35 

51 

53 
1 

87 
3 
3 
3 

92 

35.27 

39.06 
4.22 

26.  75 

39.47 
4.70 
5.35 

55.  49 

Tennessee 

Utah 

73 
3 

15 
1 

14 

28.24 
83.33 
12.11 
3.29 
15.  25 

Wyoming 

Total  1914 

158, 115 
191,276 
169, 199 
165,979 

3,951 

4,  168 
3,447 
3,263 

38.88 
35. 36 
31.32 
31.19 

1,122 
1,422 

1,055 
906 

19.86 
21.91 
17.84 

14.77 

5,073 
5,890 
4,502 
4,169 

32.08 
30.79 
26.61 
25.12 

Total,  1913 

Total,  1912 

Total,  1911 

"  Includes  shaft  accidents. 
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about  all  metal  and  miscellaneous  mineral  mines  {except  coal  mines)  in  the 
during  the  calendar  year  1914- 


Number  slightly  injured. 

Under- 

Per 
1,000 

On  the 

Per 
1,000 

Total. 

Per 
1,000 

Character  of  accidents  that  must  be  reported  accord- 
ing to  State  law. 

grounda 

em- 

surface. 

em- 

em- 

ployed. 

ployed. 

ployed. 

1,156 

3S3.04 

104 

47.12 

1.260 

241. 15 

99 

15.90 

108 

60.85 

207 

25.88 

Fatal  or  serious,  at  mines  employing  6  or  more  men. 
Acts  Apr.  30,  1913;  Apr.  25,  1915. 

4,247 

396. 92 

341 

102. 99 

4,588 

327. 46 

Fatal  or  serious.    Acts  of  1912,  chap.  33. 

109 
386 

238. 51 
97.13 

109 
1,487 

230. 93 
152. 34 

1,101 

190. 25 

Fatal  and  more  than  one  week.    Act  Apr.  8, 1911. 

674 

89.95 

84 

48.41 

758 

82.14 

All  fatal  or  otherwise,  by  all  employers  of  4  or  more 
persons.    Act  Apr.  10, 1915. 

3 

172 

15 

32.97 
59.62 
62.76 

3 

172 
20 

13.89 
59.62 
65.57 

5 

75.76 

477 

119. 88 

44 

34. 65 

521 

99.26 

Fatal  or  serious.    Rev.  Code,  1909,  sec.  207. 

36 

123. 29 

17 

85.86 

53 

108. 16 

Fatal  or  one  week.    Act  June  28, 1913. 

23 

90.55 

7 

259. 26 

30 

106.  76 

15 

71.43 

15 

4 

47.62 
18.10 

4 

24.39 

3 
2 

56.60 
222.22 

3 

4 

43.48 
129. 03 

All  accidents.    Act  Apr.  16, 1914. 

2 

90.91 

4,508 

237. 10 

490 

59.33 

4,998 

183.26 

All  fatal  or  otherwise.    Act  Apr.  25. 1911. 

1,444 

183. 11 

1,118 

113.99 

2,562 

144.  79 

Fatal  or  serious.    Gen.  Stats.,  1913,  par.  3924. 

1,086 

183.60 

187 

72.90 

1,273 

150. 12 

Fatal  or  serious.    Rev.  Stats.,  1909,  sec.  8462. 

1,934 

187. 29 

201 

73.90 

2,135 

163.  65 

Fatal  or  serious  at  mines  employing  5  or  more  men. 
Code  1907,  sees.  1717  and  1720. 

490 

104.90 

128 

59.53 

618 

90.60 

Fatal  or  serious  at  mines  employing  wage  earners. 
Laws  of  1912. 

314 

317.49 

40 

107. 24 

354 

259. 91 

All  accidents.    Laws  of  1911,  chap.  95. 

47 

46.58 

188 

132. 86 

235 

96. 95 

368 

167. 73 

22 

27.23 

390 

129. 91 

All  fatal  or  otherwise.    Act  Mar.  16, 1914. 

78 

150. 87 

7 

14.68 

85 

85. 51 

27 
75 

156. 07 
202. 16 

27 
81 

140.  63 
135. 91 

6 

26.67 

19 

26.46 

15 

26.74 

34 

26. 58 

Fatal  and  all  injuries  causing  employee  to  cease  work, 
by  employers  of  4  or  more  persons.  Act  Feb.  18, 
1911. 

6 

17.39 

6 

14. 12 

All  accidents.    Act  June  2,  1915,  effective  January  1, 

1916. 

7 
30 

17.11 

75.95 

7 
514 

16.83 
279. 20 

484 

334.72 

Fatal  or  serious  at  all  mines  not  worked  exclusively 

by  owner  orlessee.    Acts  Mar.  1, 1890;  Mar.  4, 1915. 

471 

347.09 

103 

54.32 

574 

176.  45 

17 

71.73 

2 

18.35 

19 

54.91 

458 

140. 84 

1,020 

394. 58 

1,478 

253. 21 

4 

52. 63 

1 

27.78 

5 

44.  64 

73 

114.42 

41 

33.09 

114 

60.74 

12 

21.39 

5 

16.45 

17 

19.  65 

"Any  accident."    Acts  Mar.  14, 1911;  Mar.  22,  1915. 

301 

181.54 

80 

87.15 

381 

147. 90 

All  "causing  death  or  disability,"  by  employers  of  4 
or  more  persons.    Act  May  3, 1911. 

1 

4.03 

1 

4.31 

2 

4.17 

20,046 

197. 27 

5,097 

90.22 

25, 143 

159. 02 

21,057 

166.  63 

6, 024 

92.81 

27, 081 

141.58 

21,413 

194. 56 

4.S19 

81.48 

26.  232 

155.  04 

18,115 

173. 15 

4,293 

69.97 

22,408 

135.01 

15020°- 
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Table  14. —  Number  of  mine  operators  reporting  less  than  1,000  days'  work  performed, 
and  number  of  (hose  reporting  1,000  or  more  days'  work  performed  during  the  calendar 
year  191-i. 


Less  than  1,000  days'  work 
done. 

1,000  or  more  days'  work 
done. 

<  Irani!  total. 

State. 

a> 
D, 
Pi 
o 
O 

a 

o 

e 
p 

a 
•a 

x  ~3 

C3  0 
O  C3 

"3 

g 

0 

*3 
0 

0 

d 
0 

6 
a 

c 

C3 
c3 

'c  ° 

•3  a] 

c  3 

C3  0 
2  P 

a? 

a 

a 
0 

"3 
0 

1914 

1913 

1912 

15 

2 
227 
53 

1 
"3" 

2 

6 
2 

5 
18 

3 

21 
240 
116 

2 

254 

193 

6 

18 

12 

105 

7 

6 

15 

8 

3 

4 

1 

79 

56 

128 

87 

163 

3 

7 

38 

29 

19 

4 

21 

32 

14 

2 

16 

27 

7 

83 

4 

22 

29 

28 

6 

21 

350 
346 

7 

S54 

412 

6 

18 

18 

526 

8 

7 

24 

11 

4 

12 

3 

80 

57 

172 

302 

450 

5 

7 

118 

34 

30 

4 

23 

225 

22 

5 

60 

27 

7 

234 

5 

25 

188 

38 

60 

24 
350 
426 

11 

1,054 

1,013 

5 

27 

21 

588 

12 

9 

40 

15 

5 

16 

3 

84 

54 

283 

3M 

566 

7 

139 
36 
60 

36 

261 

34 

6 

74 

36 

8 

2S5 

10 

2s 

231 

61 

71 

20 

10 

82 

100 
144 

"3" 

110 
230 

5 
600 
216 

13 

60 

a  30 

1 

5 

479 

Arkansas,      Louisiana. 
Rhode    Island,    and 

13 

23 
5 

1 
1 

570 
206 

6 
4 

13 
3 

235 
188 

1  ills 

3 
1 

624 

5 

24 

3 
372 

3 
3 

6 

421 

1 

1 

9 

3 

1 

8 

2 

1 

1 

44 

215 

287 

2 

"it" 

1 
1 

"7" 

4 

87 

29 

46 

639 

1 

8 

1 

1 

5 
3 
2 
3 
2 

12 

9 
2 

12 

5 

;0 

1 
1 

6 
2 

1 

14 

4 

1 

1 

1 
"29" 

U 

21 

1 

19 

1 
45 
56 

4 

4 

1 
1 
1 

1 
1 

5 

79 

43 

39 

178 
249 

4 
1 
4 
0 

121 

70 
140 

3 
1 
1 
3 

1 

'15" 

10 

3 

6 

1 

2 
1 

12 
4 
7 
4 
7 
.... 

3 

318 

35 
33 

4  D5 

1 

554 

7 

5 
3 
12 
1 
1 

1 
23 
2 
8 

10 

New  Mexico 

16 

1 
1 

61 
1 
3 

2 

3 
8 

80 

5 

11 

12 

163 
39 

70 

Ohio 

7 

2 

2 

193 

8 

3 

44 

15 

31 

30 

16 

176 

1 

8 

"2 

260 

7 

38 

3 
38 

7 

South  Dakota...   . 

4 

1 

2 

14 
6 
3 

54 

63 

7    .... 

36 

8 

Utah 

37 

2 

109 

3 
1 
3 
2 

151 

1 

3 

159 

10 

54 

21 

i  .... 

336 

11 

"6" 
.... 



7  .... 

8 
20 

1 

33 

48 

i 

i 

"9" 

10S 

277 

ii    21 
1  .... 

77 

16 

34 

4 

74 

Total,  1914 

371 

395 
455 

15 

18 
20 

67 

93 
137 

2,356 
2.  588 
2,848 

78 

105 

12r, 

2,887 
3.199 
3.586 

214 

299 
359 

181    181 
188   316 
171    327 

1,180 

2,161 
1 .  289 

162 
22 1 

232 

1,918 

3,188 
2,381 

4,805 

Total,  1913 

Total,  1912.... 

6, 3S7 

5,967 

a  Placer  mines  not  included. 
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Table  15. — Percentages  of  deaths  in  and  about  all  metal  and  miscellaneous  min- 
eral mines  (except  coal  mines)  in  the  United  States  resulting  from  various  causes  during 
the  calendar  years  1914, 1913, 1912,  and  1911. 


Killed. 

Cause  of  death. 

Copper 

mines. 

Gold 

and 
miscel- 
laneous 

metal 
mines. 

Iron 
mines. 

Lead 
and 
zinc 
mines 
(Missis- 
sippi 
Valley). 

Miscel- 
laneous 
mineral 
mines. 

Aver- 
age for 

all 
mines, 
1914. 

Aver- 
age for 

all 
mines, 

1913. 

Aver- 
age for 

all 
mines, 

1912. 

Aver- 
age for 

all 
mines, 

1911. 

Fall  of  rock  or  ore  from  roof 

34.55 

1.21 
.61 

8.48 
6.06 

13.33 

2.42 

.61 

3.03 

29.05 

.56 

12.29 
3.35 

11.73 

.56 
1.12 
1.67 

34.46 

2.02 

.68 

5.41 

8.78 

3.38 

50.00 

2.50 
2.50 
10.00 

18. 52 

3.70 
7.41 

33.09 

1.25 
.54 

8.76 
5.55 

8.59 

.89 

.54 

1.43 

.18 
1.79 

.18 
1.43 

32.21 

1.46 
1.17 
11.28 
5.13 

7.62 

1.46 

2.34 

.58 

.44 

32.10 

.30 

.90 

11.04 

5.29 

6.50 

1.51 

.30 

2.87 

.30 
.15 

.61 
.76 

27.48 

Rock  or  ore  while  loading  at 

Timber  or  hand  tools 

1.44 
8.92 

2.88 

Falling  down  chute,  winze, 

6.76 

Run  of  ore  from  chute  or 

2.01 

2.16 

Machinery  (not  including  lo- 

2.50 
5.00 

1.44 

1.21 

2.24 
.56 

1.35 

5.32 

Suffocation     from     natural 

1.15 

5.41 

1.73 

.61 

1.67 

1.35 

2.50 

1.25 

3.37 

1.21 

1.44 

Total   killed   under- 

72.12 

64.80 

62.84 

75.00 

29.63 

65.47 

67.06 

63.84 

62.73 

4.85 
1.21 

7.26 
1.12 
1.12 

6.76 
2.70 

7.50 
5.00 

6.08 
1.79 
.36 

3.81 
2.20 
.29 
.44 
4.98 
1.46 

6. 05 
1.  82 
.30 

8.20 

Objects  falling  down  shafts  . . 

2.59 
.58 

9.09 
1.82 

10.61 
1.12 

4.72 
4.06 

5.00 

7.70 
1.96 

5.60 
1.36 

3.88 

Total  killed  in  shaft. . 

16.97 

21.23 

18.24 

17.50 

17.89 

13.18 

15.13 

15.25 

1.21 
1.21 

1.12 
1.12 

.68 
.68 

1.35 
2.02 

.54 
1.25 

.89 
.72 

1.32 

.58 

.29 
.73 
.15 

.91 
.76 

.30 
.91 

.58 

Railway  cars  or  locomotives. . 
Run  or  fall  of  ore  in  or  from 



7.41 
3.70 

1.15 
.43 

.61 

1.67 
1.12 
1.12 

.68 
.68 
1.35 

2.50 
2.50 

7.41 

1.07 
.72 
1.43 

.73 
1.61 
1.76 

.76 
1.66 
3.63 

.29 

1.15 

1.82 

6.04 

Total  killed  on  sur- 
face    (shops     and 
power  plants) 

4.85 

6.15 

7.44 

5.00 

18.52 

6.62 

7.17 

8.93 

9.64 

Falls  or  si  ides  of  rock  or  ore . . . 

.61 
3.63 
1.82 

1.67 
1.67 

.56 

4.72 

1.35 

3.37 

.68 

.68 

25. 93 

3.22 
1.96 
1.61 
.18 
.72 
.18 

2.49 
1.76 
4.39 
.29 
.15 
.15 

2.42 
3.17 
3.03 
.61 
.45 
.30 

5.04 
2.31 

3.02 

.14 

1.12 

.56 

3.70 

.43 

.14 

Run  or  fall  of  ore  in  or  from 

Machinery  (other  than  loco- 

.56 
1.12 

.68 

11.11 
3.70 

.89 
.54 

1.46 

.73 

.91 
.15 

.43 

.56 

2.50 

7.41 

.72 

1.17 

1.06 

.87 

Total  killed  in  open 
pit 

6.06 

7.82 

11.48 

2.50 

51.85 

10.02 

12.59 

12.10 

12.38 

100. 00 

1110.  1)0 

100.  00 

100.00 

100.00 

100.  00 

100.00 

100.00 

100.00 

48 


METAL-AIINE    ACCIDENTS    DURING    YEAR   1914. 


Table  16. — Percentages  of  injuries  in  and  about  all  metal  and  miscellaneous  in  in 

the  calendar  years 


Seriously  injured. 

Causes  of  injury. 

Copper 
mines. 

Gold 

and 
miscel- 
laneous 
metal 
mines. 

Iron 

mines. 

Lead 
and  zinc 
mines 
(Missis- 
sippi 
Valley). 

Miscel- 
laneous 
mineral 

mines. 

23.86 

13. 21 
6.97 
2.01 
12.  S6 
3. 98 
1.77 
3.19 
.05 
.44 

28.43 
4.94 
6.81 
4.06 

11.63 
5.38 
1.65 
5.16 

16.91 
6.21 

11.29 
2.27 

14.43 

3.03 

2.27 

2.86 

.16 

.60 

34.93 
2.74 
2.06 
4.11 

13.01 
2.74 

7.03 
7.03 
3.91 
3. 13 
11.72 
.78 

2.06 

5.47 

.78 

1.56 

Machinery  (notincluding  locomotives  or  drills) 

2.08 

.44 

2.74 

.16 

.20 

11.09 

.22 
8.12 

.33 
7.83 

8.22 

.78 

79.63 

78.92 

68.35 

72.61 

42.19 

.39 
.59 

.66 
.66 
.33 

.43 

.49 

2.06 
2.06 

.05 

1.30 

.70 

1.47 
1.18 

1.97 
1.21 

2.74 
1.36 

3.63 

4.83 

2.97 

8.22 

1.18 
.20 
.49 

1.57 
.20 

2.16 
.10 

1.67 

3.43 

1.10 
.22 
.33 

1.10 

1.62 
.54 
.22 

3.24 
.16 

1.57 

1.36 
.69 

1.36 

2.74 
.69 

3.43 

.78 
1.56 
3.91 

1.43 

.11 

2.85 

2.63 

.78 

2.05 
3.89 

4.11 

4.79 

2.34 
6.25 

Total  injured  on  surface  (shops and  power 

11.00 

9.77 

13.29 

19.17 

15.62 

1.03 
.83 

1.23 
.24 
.29 
.05 

.22 
.44 
.11 

2.81 
.91 
2.32 
1.45 
1.30 
.22 

10.16 

7.03 

1.10 

2.34 
2.34 

Machinery  (other  than  locomotives  or  steam  shovels ) . 

.  lit 

.10 

.20 

1.28 

2.08 

.33 

7.03 

.99 
1.54 

1.35 
4.70 

4.69 
8.60 

Total  injured  in  open  pit 

5.74 

6.48 

15.39 

48.18  j 

Km.  no 

100.00 

100.00 

100.00 

100.00 
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eral  mines  (except  coal  mines)  in  the  United  States  resulting  from  various  causes  during 
1914,  1913,  1912,  and  1911. 


Seriously  injured — Cont'd. 

Slightly  injured. 

Aver- 

Aver- 

Aver- 

Aver- 

Gold 

Lead 

and 

Miscel- 
laneous 

Aver- 

Aver- 

Aver- 

Aver- 

age 
for  all 

age 
for  all 

age 
for  all 

age 
for  all 

Copper 

Miscel- 

Iron 

zinc 
mines 

age 
for  all 

age 
for  all 

age 
for  all 

age 
for  all 

mines, 

mines, 

mines, 

metal 
mines. 

(Missis- 

mines, 

mines, 

mines, 

mines, 

1914. 

1913. 

1912. 

1911. 

sippi 
Valley). 

1914. 

1913. 

1912. 

1911. 

22.04 

21.39 

24.48 

29.12 

22.32 

20.60 

17.61 

15.70 

3.36 

19.83 

20.14 

22.42 

20.96 

8.71 

5.43 

5.80 

(«) 

14.42 

9.10 

11.01 

14.04 

8.89 

12.37 

8.36 

10.95 

(°) 

8.30 

9.09 

6.95 

6.41 

8.48 

9.94 

11.40 

4.30 

3.36 

9.18 

11.90 

9.70 

8.02 

2.56 

2.24 

3.40 

3.33 

.74 

.75 

.62 

2.37 

.67 

.81 

.90 

.94 

1.08 

13.19 

13.89 

12.86 

14.54 

9.54 

10.73 

12.18 

10.84 

5.54 

10.48 

11.14 

10.41 

13.05 

3.76 

3.84 

4.46 

3.86 

3.11 

3.71 

1.24 

1.00 

.50 

2.51 

2.60 

2.S2 

3.33 

1.83 

2.46 

2.51 

2.52 

2.49 

2.79 

1.98 

.37 

2.21 

3.59 

3.54 

3.91 

3.45 

3.72 

4.51 

4.56 

4.54 

7.87 

4.62 

5.42 

3.09 

5.22 

4.73 

5.38 

5.39 

.10 

.12 

.16 

.07 

.18 

.09 

.25 

.19 

.50 

.19 

.19 

.12 

.13 

.89 

1.46 

1.13 

2.54 

.45 

.96 

.01 

1.12 

.50 

.63 

1.48 

1.60 

2.57 

.08 
.06 

.23 

.10 
.05 
.15 
.31 

.02 
.11 
.07 
.20 

.02 

.01 
.03 

.02 

.23 

.01 
.08 
.05 

.88 

.02 

.07 

.03 

1.11 

.04 
.11 
.03 
.89 

11 

.07 

.17 

1.07 

08 

06 

(«) 

.92 

.72 

.50 

.34 

(a) 

9.03 

7.22 

5.97 

7.63 

13.71 

13.43 

10.92 

22.62 

3.86 

13.23 

9.55 

10. 3S 

14.04 

74.23 

72.07 

72.63 

74.60 

80.94 

80.94 

73.81 

79.07 

31.21 

77.68 

75.87 

79.33 

78.73 

.49 

.68 

.78 

1.01 

.07 

.19 

.06 

.25 

.10 

.22 

.26 

.23 

.59 

.81 

1.11 

.96 

.52 

.71 

.50 

1.31 

.61 

.74 

.87 

.96 

.06 

.02 

1.50 

.02 

.05 

1.36 

.07 
1.57 

.05 
.29 
(o) 

.53 

.13 
.02 
.53 

.02 
.01 
.73 

.03 

.02 
.51 

.01 
.02 
.66 

.02 

.01 
.90 

.06 

2.18 

.34 

(a) 

.99 

.87 

.40 

1.36 

.40 

.49 

.72 

1.74 

.58 

.36 

.48 

.84 

3.65 

3.79 

3.93 

3.67 

1.52 

2.07 

2.25 

5.48 

.34 

2.05 

1.88 

2.30 

2.11 

1.30 

.65 

.71 

1.20 

.72 

.75 

.78 

.  75 

1.51 

.76 

.47 

.53 

.60 

.36 

.54 

.00 

.36 

.10 

.55 

.29 

.37 

.84 

.30 

.36 

.20 

.19 

.41 

.08 

.42 

.38 

.26 

.23 

.20 

.56 

1.00 

.29 

.18 

.38 

.44 

2.19 

1.55 

1.93 

(Q) 

.00 

.83 

1.97 

.75 

3.52 

1.10 

1.05 

1.17 

(a) 

.16 

.10 

.14 

(«) 

.34 

.40 

.  to 

.87 

2.35 

.54 

.45 

.44 

(°) 

1.81 

1.41 

1.40 

m 

1.27 

1.71 

2.25 

2.12 

3.30 

1.73 

2.20 

1.90 

(a) 

.06 

.10 

.09 

.02 

.07 

.11 

.10 

.13 

.17 

.09 

.00 

.09 

.10 

2.11 

1.82 

2.31 

2.21 

.04 

.96 

1.10 

1.12 

2.35 

.90 

1.15 

1.41 

1.29 

3.57 

3.38 

2.73 

4.37 

2.67 

3.86 

5.27 

8.66 

14.43 

4.27 

2. 88 

2.30 

4.68 

11.97 

9.63 

10.33 

8.54 

6.73 

9.40 

12.77 

15.33 

29.53 

9.98 

8.80 

8.42 

7.30 

1.73 

2.73 

2.75 

2.25 

2.49 

.91 

1.32 

.06 

6.04 

1.80 

2.51 

1.65 

1.90 

.75 

.83 

1.20 

.98 

.59 

.02 

.26 

1.00 

.37 

.01 

.46 

.49 

1.53 

2.14 

1.71 

2.95 

1.21 

.13 

1.20 

4.19 

1.00 

1.30 

1.15 

1.68 

.63 

1.90 

1.55 

1.54 

.41 

1.05 

.17 

.48 

.89 

.91 

.80 

.85 

1.43 

1.02 

1.20 

1.23 

.47 

1.11 

.00 

2.51 

1.02 

1.24 

1.08 

1.33 

.16 
.86 

.19 
.08 
.53 

.29 
.02 
.56 

.24 

.10 

1.10 

.07 

.17 

.34 

3.86 

.02 
.03 
.65 

.11 
.09 
.58 

.13 
.03 
.56 

31 

.01 
.44 

.11 

1.68 

.04 

.19 

1.34 

.04 
.86 

.05 
1.59 

.14 
1.00 

.07 
(a) 

.02 

.78 

.06 
2.38 

.17 

5.37 

.02 
1.38 

.04 
1.68 

.03 

1.20 

04 

1.66 

(a) 

2.74 

3.04 

2.87 

2.76 

3. 63 

1.85 

4.31 

15.10 

3.52 

4.44 

2. 09 

3.93 

10.15 

14.51 

13.11 

13.19 

10.81 

7.59 

11.17 

.12 

38.92 

10.29 

13.45 

9.95 

11.86 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

a  Not  listed  as  a  separate  cause  in  1911. 
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Table  17. — Number  of  men  killed  or  injured  per  1,000  employed  in  and  about  all  metal 
and  miscellaneous  mineral  mines  (except  coal  mines)  in  the  United  States,  based 
on  the  act  mil  average  number  of  days  worked,  compared  with  similar  data  based  on  a  year 
of  300  working  days.a 


State. 


Aver- 
age 
days 
worked 
1914. 


Number  of 

fatalities. 


As  re- 
ported. 


On 

300-day 
basis. 


Number  of 
serious  injuries. 


As  re- 
ported. 


On 

300-day 
basis. 


Number  of 
slight  injuries. 


As  re- 
ported. 


On 

300-day 
basis. 


Alabama 

Alaska  b 

Arizona 

Arkansas  and  Louisiana 

California 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Missouri 

Montana 

Nevada 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wisconsin 

Wyoming 

Total,  1914 

Total,  1913 

Total,  1912 

Total,  1911 


274 
257 
311 
236 
279 
300 
180 
235 
159 
260 
213 
224 
214 
138 
237 
201 
273 
274 
249 
257 
260 
29S 
226 
297 
265 
278 
220 
264 
254 
163 
246 
185 
317 
236 
301 
320 
265 
266 
137 
250 
204 


271 
2SS 
287 
282 


4.78 
2.38 
4.50 
2.12 
4.20 
5.09 


3.47 
3.28 
4.76 


3.  17 
9.05 


3.03 
2.43 
2.95 
2.99 
3.23 


2.93 
2.06 
3.66 
8.05 


5.03 


2.17 
5.53 


4.97 
1.07 
T27 


5.24 
2.78 
4.33 
2.69 
4.  51 
5.09 


4.42 
6.21 
5.49 


38. 66 

6.63 

56.10 

19.07 

32.07 

12.35 

9.26 

6.59 


42.34 
7.75 
54.07 
24.19 
34.43 
12.35 
15.38 
8.39 


4.44 
19.61 


21.  78 
10.20 
32. 03 
12.70 
4.52 


25.02 
14.37 
42.86 
17/78 

9.80 


241. 15 
25.88 

327.  16 

230.  93 
152. 34 
82.14 
13.89 
59.62 
65. 57 
99.26 

108. 16 
106.76 

47.62 
18.10 


3.97 
2.93 
3.44 
3.  45 
3.25 


2.97 
2.33 
3.96 

10.96 


5.94 
1.44 


2.06 
7.03 


4.65 
'i.'20 
'5.13 


14.  49 

64.  52 

48. 14 

48.89 

9.67 

23.  23 

29. 03 

26.32 

29.37 

18.98 

33.31 

2S.  17 

31.25 

6.71 

7.04 

9.41 

14.42 

29.88 

25.82 

2.89 

27.41 

53.57 

9.59 

4.62 

41.15 


21.74 
71.4.3 
52.71 
58.98 
11.28 
26.84 
29.26 
34.48 
29.70 
21.47 
35.98 
38.36 
35. 50 

7.92 
12.95 
11.46 
23.  35 
28.32 
32.  S3 

2.88 
25.6^ 
60.  til 
10.84 
10. 15 
49.42 


43.48 
129.  03 
183.  26 
144.79 
150. 12 
163.  65 

90.60 


259.  91 
96.95 

129. 91 
85.51 

140.  63 

135.  91 
26.58 
14.12 
16.83 

279.  20 

176.  45 
54.91 

253.  21 
44.  64 
60.74 
19.65 

147.  90 
4.17 


3.54 
3.57 
3.91 

4.19 


3.92 
3.72 

4.09 
4.45 


32.08 
30.79 
26.61 
25. 12 


35.57 

32.09 
27.  85 

26.71 


159.  02 
141.58 
155.  04 
135. 01 


264. 10 

30.25 

315.61 

293. 01 

163. 57 

82.14 

23.08 

75.97 

124. 22 

114.35 

152. 30 

142.  86 

66.67 

39.22 


65. 22 
142.  S6 
200. 64 
174.  70 
175.15 
189.11 

91.31 


262. 81 
109. 66 
140. 34 
116.44 

159.  76 

160.  40 
48.92 
17.19 
27.24 

264.  68 

224.  31 
54.  76 

237.20 
50.51 
68.63 
43.15 

177.62 
6.12 


176.  29 
147.  54 
162.  26 
143.  56 


a  For  details  giving  number  killed,  number  employed,  and  days  worked,  see  Table  5;  for  number  injured, 
see  Table  13. 
6  Serious  and  slight  injuries  not  reported  for  Alaska  placers,  hence  low  injury  ratio. 
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DETERMINATION  OF  NUMBER  OF  MEN  EMPLOYED. 

Although  the  bureau's  request  for  information  on  which  to  base 
this  report  called  for  the  average  number  of  men  employed  during 
the  year,  it  is  possible  that  some  of  the  companies,  especially  the 
smaller  ones,  may  have  reported  the  number  of  men  on  the  pay  roll 
rather  than  the  average  number  at  work  full  tune.  Unless  exact 
records  are  kept,  it  is  not  easy  to  determine  the  average  number  of 
men  actually  at  work  during  a  year.  The  number  of  days  a  mine  is 
operated  and  the  number  of  deaths  that  occur  are  known  and  are 
reported.  The  number  of  men  on  the  pay  roll  is  also  known,  but 
the  average  number  of  men  at  work  during  the  year  must  be  cal- 
culated on  the  basis  of  the  total  number  of  shifts  or  days'  labor  (man- 
shifts per  year)  performed.  With  this  figure  as  a  basis  the  average 
number  of  men  at  work  full  time,  and  the  average  number  of  days 
worked  per  man  per  year  may  be  obtained  thus: 

Leta=total  actual  man-shifts  for  which  wages  were  paid  during  the  year,  as 
shown  on  pay  roll, 
6=number  of  men  on  pay  roll, 

c=number  of  days  mine  was  operated  during  the  year, 
x=average  number  of  men  at  work  (full  time  basis), 
y=average  number  of  shifts  (days)  worked  per  man  per  year; 

then  x=—  =average  number  of  men  at  work  during  the  year,  and 

y=^-=average  number  of  shifts  (days)  worked  per  year  per  man. 

BASIS  FOR  COMPUTING  FATALITY  RATES. 

The  customary  basis  for  computing  fatality  rates  is  the  number  of 
men  employed  in  the  industry.  This  basis  is  faulty  in  so  far  as  under 
existing  conditions  the  exact  number  of  men  actually  at  work  can  not 
be  obtained  because  all  the  men  do  not  work  full  tune.  In  every 
mining  district  there  are  men  who  work  a  few  days  at  one  mine  and 
either  quit  or  are  discharged,  and  go  to  another  mine.  The  actual 
number  of  men  on  the  pay  roll  of  any  mine  is,  therefore,  much  larger 
than  the  number  of  men  at  work,  and  unfortunately  it  is  the  pay  roll 
total  that  the  operators  too  frequently  report.  The  figure  for  num- 
ber of  men  employed  is  also  imperfect  in  that  the  number  of  working 
hours  a  day  are  not  considered.  At  most  metal  mines  the  8-hour  day 
prevails,  whereas  at  others  9  or  10  hours  constitute  a  legal  day. 

The  comparison  of  fatality  rates  on  a  percentage  basis  is  far  from 
being  correct.  For  example,  there  may  be  1,000  fatalities  due  to 
various  causes  in  a  certain  group  of  mines,  500  (50  per  cent)  of  which 
may  be  attributed  to  some  one  cause,  as  falls  of  rock,  and  25  per  cent 
to  a  serious  disaster,  in  which  250  men  are  killed.  The  defect  with 
the  percentage  basis  is  that  the  number  killed  in  a  large  disaster 
enters  into  the  total  number  of  men  killed  for  that  particular  group  of 
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mines.  When  the  total  is  thus  increased  the  percentage  for  all  other 
causes  is  decreased.  In  the  instance  above  cited  in  which  25  per  cent 
of  the  fatalities  was  due  to  a  mine  disaster,  eliminating  this  particular 
accident  from  the  total  would  leave  only  750  fatalities,  and  although 
the  number  of  fatalities  from  falls  of  rock  (500)  remained  unchanged 
the  percentage  would  be  50  per  cent  in  one  case,  and  66.7  per  cent  in 
the  other. 

FATALITY   RATES    ON    TONNAGE    BASIS. 

To  compare  fatalities  on  a  tonnage  basis  is  open  to  the  criticism 
that  mining  conditions  are  not  the  same  in  all  mines  or  in  all  States. 
One  mine  may  be  working  an  ore  body  that  is  large  and  massive 
and  another  a  vein  a  few  inches  to  a  few  feet  thick.  Evidently  a 
man  in  a  year  can  mine  much  more  ore  from  a  wide  ore  body  than 
from  a  thin  vein.  Also,  the  output  per  man  varies  with  the  mining 
method  used,  and  this  is  largely  determined  by  the  type  of  ore  body. 
The  fact  that  the  man  in  the  large  ore  body  can  produce  more  tons 
per  year  than  his  fellow  worker  in  the  narrow  ore  body  shows  a  lower 
fatality  rate  on  the  tonnage  basis,  although  the  two  men  were  exposed 
to  the  mining  risk  the  same  number  of  days  per  year.  As  a  matter  of 
fact,  the  narrower  ore  body,  as  indicated  in  figure  1  on  page  60,  is 
the  safer  of  the  two,  whereas  on  a  tonnage  basis  it  would  be  rated  as 
more  hazardous. 

IMPORTANCE    OF    CONSIDERING   TIME    ELEMENT. 

Although  each  method  of  determining  fatality  rates  has  its  cham- 
pion, yet  for  showing  the  true  hazards  that  method  serves  best  which 
takes  into  consideration  both  the  number  of  men  and  the  time  they 
were  at  work.  The  ideal  method  would  be  for  the  operators  to  report 
the  actual  number  of  hours  of  labor  for  which  wages  were  paid  during 
the  year.  This,  divided  by  3,000,  would  give  the  equivalent  number 
of  men  who  were  exposed  to  the  mining  hazard  for  300  ten-hour  shifts. 
For  comparative  purposes  the  standard  year  of  3,000  hours  can  easily 
be  converted  to  a  year  of  2,000  or  2,500  hours. 

Clearly,  in  comparing  mine  accidents,  the  time  element  must  be  taken 
into  consideration.  In  other  words,  the  length  of  time  that  a  man  is 
exposed  to  the  mining  risk  should  be  an  important  factor  in  arriving 
at  the  true  risk  in  the  mining  industry,  and  especially  so  when  figures 
for  one  State  are  compared  with  those  for  another.  The  length  of 
time  during  which  miners  are  exposed  to  hazards  varies  in  different 
States,  owing  both  to  commercial  requirements  and  to  agreements 
between  miners  and  mine  owners.  The  number  of  hours  a  day  is  largely 
regulated  by  local  usage  or  by  agreements  and  State  laws,  and  the 
number  of  days  worked  a  year  depends  largely  on  commercial  condi- 
tions. When  the  demand  for  mineral  products  declines,  the  opera- 
tors curtail  the  output  by  working  the  mines  only  part  time  or  by 
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suspending  work  for  several  weeks  to  await,  better  market  conditions. 
Complete  data,  in  the  form  outlined,  are  not  as  yet  available  for  the 
metal-mining  industry  of  the  United  States,  but  it  is  hoped  that  as 
compensation  laws  are  enacted  and  State  mine-inspection  laws  are 
revised  these  matters  will  be  taken  into  consideration. 

Data  of  this  character,  however,  are  available  for  a  10-year  period 
in  the  coal  mines  of  the  United  States.  This  information  has  been 
compiled  in  Table  21,  in  which  differences  in  hours,  number  of  em- 
ployees, and  working  days  have  been  given  proper  weight.  The 
total  number  of  hours  worked  in  each  State  has  been  computed  for 
the  10-year  period,  and  their  sum  gives  the  total  number  of  hours 
worked  in  all  the  States.  This  sum,  divided  by  the  number  of  men 
reported  'working,  gives  an  average  of  1,909  hours  for  the  United 
States  as  a  unit.  The  working  hours  in  each  State,  divided  by  2,000, 
gives  the  equivalent  of  2,000-hour  workers,  upon  which  fatality  rates 
may  be  based.  The  number  of  calculated  2,000-hour  workers  is 
tabulated  in  parallel  with  a  column  showing  the  number  of  employees 
as  reported. 

Table  21. — Coal-mine  fatality  rates  based  on  the  number  of  2, 000-hour  workers  as  com- 
pared with  the  rate  based  on  the  number  of  men  reported  as  employed.  (1903-1913, 
inclusive,  except  1909.) 


Davs 
(10-hbur) 
worked 
per  year. 

Actual 
number  of 
men  em- 
ployed 
(10-year 
period). 

Number  of 
2,000-hour 
workers. 

Total 

fatalities 

in  10-year 

period. 

Fat  alii  ies  per  1,000. 

State. 

Actual 

em- 
ployees. 

2,000-hour 

workers. 

225.5 
131.4 
217.2- 
156.  7 
148.7 
170.4 
156.4 
188.5 
242.8 
162.0 
153.9 
193.0 
246.3 
197.4 
149.5 
140.  li 
198.5 
203.4 
210.0 
210.1 
210.9 
24  1.7 
202.3 
213.  2 
213.7 

211,382 

a  39. 000 

123.  713 

064,800 

209.054 

157,415 

124.570 

187,589 

a  47, 011 

35,  454 

95. 050 

29,887 

29, 776 

6  3,188 

452. 089 

84.41S 

1,668,725 

1,573.200 

112,247 

<•  19. 405 

25,084 

c 33. 211 

55,041 

582, 525 

6  39.171 

238,316 

24,011 

134.371 

521,053 

155. 4.53 

134,128 

97, 430 

170. 793 

57,9.57 

28,725 

73, 154 

28, S40 

30,009 

3,244 

337,891 

63,009 

1.055.901 

1,599,843 

117,869 

20,043 

20, 451 

42,553 

513,290 

0,20,89.5 

36,982 

1.379 
92 

1,077 

1 ,  701 
4,59 
305 
330 
418 
104 
65 
124 
122 
433 
13 

1,331 
429 

6.219 

5,340 
381 
21 
104 
224 
258 

3,219 
211 

6.52 
2.36 

8.71 
2.55 
2.20 
1.94 
2.70 
2.23 
2.18 
L.83 
1.30 
4.08 
14.54 
4.08 
2.94 
5.08 
3.73 
3.39 
3.40 
1.08 
4.15 
6.74 
4.04 
5.53 
5.38 

5.78 

3.74 

8.02 

3.26 

2.95 

2.27 

3.45 

2.36 

1.79 

2.26 

1.70 

4.23 

11.81 

4.01 

Ohio 

3.94 

6.81 

3.76 

3.34 

3.23 

1.05 

Utah...                      

3.93 

5.26 

4.58 

5.18 

5.  71 

190.9 

6  604,289 

6,288.531 

24,365 

3.69 

3.87 

o  Employees  and  fatalities  for  eight  years  only. 
b  Employees  and  fatalities  for  five  years  only. 
c  Employees  and  fatalities  for  four  years  only. 
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COMMENTS    ON    TABULATED   DATA. 

Table  21  shows  the  number  of  working  hours  a  year  in  the  coal 
mines  of  each  State,  the  number  varying  from  1,314  in  Arkansas 
to  2,447  in  Virginia.  In  the  Pennsylvania  anthracite  field  the 
number  is  1,985  hours  and  in  the  Pennsylvania  bituminous  mines 
it  is  2,034  hours.  As  this  range  varies  from  a  few  hours  below  to  a 
few  hours  above  2,000,  and  as  the  average  for  the  United  States 
is  1,909  hours,  a  2,000-hour  year  has  been  adopted  for  these  calcula- 
tions. It  is  more  nearly  in  keeping  with  the  actual  conditions  in 
the  coal  mines  than  would  be  a  rate  based  on  a  3,000-hour  year, 
such  as  is  frequently  used  in  factories,  metallurgical  works,  and 
other  industrial  plants.  Anyone  desiring  figures  on  a  3,000-hour 
basis  may  obtain  them  by  adding  50  per  cent  to  all  of  the  figures 
given  in  the  table. 

VARIATION  IN  DAYS  WORKED  PER  YEAR. 

The  actual  average  number  of  working  days  in  the  coal  mines 
varies  from  year  to  year  in  the  same  State.  For  example,  in  1906 
Colorado  coal  mines  on  an  average  were  operated  268  days,  whereas 
in  1911  the  mines  were  operated  207  days.  In  1903  the  mines  in 
Arkansas  were  operated  on  an  average  223  days,  whereas  in  1910 
the  average  was  only  128  days.  In  Ohio  the  time  varied  from  161 
days  in  1908  to  206  days  in  1913.  With  such  wide  differences  in 
the  number  of  days  that  the  mines  were  in  operation,  it  is  evident 
that  the  hazards  in  each  State  were  not  the  same. 

Certainly  it  is  not  fair  to  place  the  fatality  rate  of  an  8-hour  State 
on  an  equal  basis  with  a  10-hpur  State,  because  the  men  are  exposed 
to  the  mining  risk  25  per  cent  longer.  Every  hour  adds  12^  per  cent 
to  the  hazard  as  compared  with  that  of  an  8-hour  day. 

To  illustrate  the  unfairness  of  comparing  fatality  rates  without 
allowing  for  the  length  of  exposure  to  hazards,  Ohio  and  Montana 
may  be  taken.  The  fatality  rate  for  Ohio  coal  mines,  as  shown 
in  the  table,  based  only  on  the  actual  number  of  men  employed, 
was  2.94  per  1,000,  and  the  corresponding  rate  for  Montana  was 
4.08  per  1,000.  By  reduction  to  a  common  basis  of  2,000  working 
hours  per  year  the  Ohio  rate  becomes  3.94  and  the  Montana  rate 
4.23,  so  that  the  difference  on  the  2,000-hour  basis  is  0.29  as  com- 
pared with  1.14  per  1,000  on  the  customary  basis.  Similar  com- 
parisons may  be  made  for  other  States.  In.  Virginia  many  of  the 
coal  mines  are  worked  10  hours  a  day  and  192  to  293  days  a  year, 
thus  increasing  the  time  of  exposure  and  giving,  on  the  customary 
basis,  a  fatality  rate  of  6.74,  which,  if  reduced  to  a  basis  of  the  2,000- 
hour  year,  becomes  5.26,  comparing  favorably  with  the  rate,  in  the 
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coal  mines  of  West  Virginia,  where  it  is  5.18  per  1,000.  Although 
the  above  figures  are  based  on  coal  mining,  the  principles  illustrated 
are  applicable  to  any  and  all  metal  mines  in  the  United  States. 

METAL-MINE  FATALITY  RATES  COMPARED  ON  BASIS  OF  YEAR  OF 

300  WORKING  DAYS. 

A  comparison  of  the  fatality  rates  in  the  various  groups  of  mines, 
based  on  a  year  of  300  working  daj^s,  is  given  hi  Table  17.  A  300-day 
year  is  used,  as  it  more  nearly  corresponds  to  actual  conditions  at 
metal  mines  than  does  a  200-day  year. 

The  table  shows  that  a  true  comparison  can  not  be  made  without 
reducing  the  number  of  days  to  a  common  denominator.  In  order 
to  obtain  the  number  of  300-day  workers,  it  is  necessary  to  know  the 
total  number  of  shifts  (days)  of  labor  performed  during  the  year,  as 
discussed  on  a  preceding  page.  A  still  better  comparison  could  be 
made  if  data  showing  actual  number  of  hours'  labor  performed  were 
available. 

As  a  mine  can  be  operated  only  about  300  days  in  a  year,  if  Sundays, 
holidays,  and  a  few  days  for  repairs  be  excluded,  a  300-day  year  has 
been  used  in  this  report,  and  a  comparison  of  the  accidents  in  the 
various  States  has  been  made  on  that  basis.  The  average  number  of 
days  actually  worked  at  the  mines  hi  the  various  States  during  the 
year  ranged  from  138  in  Kentucky  to  320  in  Utah,  the  average  for 
the  United  States  being  271  days. 

The  first  column  (Table  17)  under  "Fatalities"  gives  the  rate  as 
obtained  from  the  actual  number  of  men  reported  as  working,  and  the 
second  column  gives  the  rate  when  the  number  of  employees  is  reduced 
to  the  equivalent  of  300-day  workers.  For  example,  the  number  of 
days  worked  in  Michigan  was  274,  which  gives  a  fatality  rate  of  3.63 
per  1,000  men  employed.  Utah  shows  320  days  worked,  with  a 
fatality  rate  of  4.97.  This  comparison  is  not  fan-,  inasmuch  as  the 
men  hi  Utah  were  subjected  to  the  hazards  of  niining46  days  longer 
than  in  Michigan.  If  the  rate  of  each  is  reduced  to  the  300-day  basis 
the  rate  for  Michigan  becomes  3.97  and  for  Utah  4.65.  Similar  com- 
parisons may  be  made  for  other  States. 

Japan  and  France  report  the  total  number  of  shifts  of  labor  per- 
formed during  the  year,  making  possible  comparisons  on  the  300-day 
basis.  Until  all  countries  have  a  common  system  of  reporting, 
classifying,  and  publishing  mine-accident  statistics,  no  true  compari- 
sons for  all  can  be  made.  It  is  hoped  that  all  mining  countries 
will  eventually  adopt  a  uniform  year  upon  which  to  base  their  accident 
ratios. 

Comparison  of  fatality  rates  in  1914  in  the  various  branches  of  the 
mineral  industry  in  the  United  States,  on  both  the  actual  time  basis 
and  on  the  300-day  basis,  are  given  in  the  accompanying  table. 
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Fatality  rates  in  different  branches  of  mineral  industries  in  1914  compared  on  a  300-day 

basis. 
(Length  of  shift  not  considered). 


Branch  of  mineral  industry. 


Actual 

days 

active. 


Metal  mines 271 

Ore-dressing  plants 302 

Smelting  plants 349 

Coal  mines 207 

Coke  ovens 286 

Quarries 233 


Employees. 


Actual. 


158,115 
14, 501 
26, 960 

763, 185 
22,313 
87,936 


On 

300-day 
basis. 


142.019 
14;  576 
31,384 

526, 598 
21,241 
68,187 


Days' 

labor 

performed. 


42,785,840 

4,372,720 

9,415,236 

157,979,295 

6,372,259 

20, 456, 157 


Killed. 


559 

23 

33 

2, 454 

45 


Number  killed  per 
1,000  employed. 


On 

actual 
basis. 


3.54 
1.59 
1.22 
3.22 
2.02 
2.05 


On 

300-day 
basis. 


3.92 
1.58 
1.05 
4.67 
2.12 
2.64 


ACCIDENTS  CLASSIFIED  BY  MINING  METHODS. 

Inasmuch  as  systems  and  methods  of  mining  differ,  some  methods 
must  necessarily  be  more  dangerous  than  others. 

Data  relating  to  the  classification  of  mine  accidents,  based  on  spe- 
cific systems  of  mining,  are  lacking,  and  in  order  that  the  comparative 
risk  in  the  different  methods  might  be  ascertained,  the  report  cards 
sent  to  the  operators  at  the  close  of  1914  requested  that  the  method 
of  mining  be  reported  with  the  statistics  of  accidents.  With  these 
reports  as  a  basis,  the  bureau  has  been  able  to  select  the  returns  from 
258  mining  companies,  representing  about  75  per  cent  of  the  metal- 
mining  industry,  whose  records  appear  reasonably  complete.  Reports 
from  companies  whose  data  were  not  complete  in  all  details  were 
omitted  in  making  this  study.  The  figures  given  herein,  therefore, 
include  the  actual  number  of  men  (75,453)  employed  underground 
and  in  open-pit  mines,  with  the  corresponding  number  of  accidents 
for  each  group.     (See  Table  24.) 

In  the  tabulation  of  accidents  (Tables  22,  23,  and  24)  with  reference 
to  the  mining  method,  the  employees  around  shops  and  surface  works 
have  been  eliminated,  as  well  as  the  corresponding  number  of  acci- 
dents. There  seems  to  be  no  reason  why  the  hazard  at  the  surface 
plant  of  a  room-and-pillar  mine  should  be  any  different  from  that  at 
a  mine  where  overhand  stoping  is  the  principal  method  employed. 

In  one  mine  the  principal  method  of  mining  may  be  overhand 
stoping;  but  to  a  certain  degree  there  must  necessarily  be  some 
underhand  stoping,  a  small  amount  of  filling,  and  some  room-and- 
pillar  work.  The  methods  as  classified  have  been  grouped,  therefore, 
according  to  the  principal  method  used,  and  in  the  majority  of  the 
cases  represent  80  or  90  per  cent  of  the  total  work  at  the  individual 
properties.  For  the  purpose  of  studying  the  mining  risk,  the  returns 
received  from  the  operators  have  been  divided  into  six  groups,  repre- 
senting the  principal  mining  methods,  as  follows: 

1.  Overhand  stoping,  confined  to  narrow  veins. 

2.  Overhand  stoping,  confined  to  wide  veins  and  large  ore  bodies. 
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3.  Room-and-pillar  method  (without  timber). 

4.  Caving  systems  and  their  various  modifications. 

5.  Open  pit,  with  steam  shovel. 

6.  Open  pit,  without  steam  shovel. 

These  different  methods  have  been  developed  to  work  different 
types  and  classes  of  ore  bodies,  and  inasmuch  as  ore  bodies  are  fixed 
and  definite,  it  is  necessary  to  modify  mining  methods  to  meet  the 


requirements  of  each  ore  body  if  the  ore  is  to  be  extracted  at  mini- 
mum cost  and  with  least  loss.  Safety  should  be  the  first  consider- 
ation, although  many  other  factors  have  to  be  taken  into  account 
in  laying  out  a  mine. 

Figure  1  shows  fatality  rates  compared  by  causes  of  accidents  and 
by  mining  methods.  Figure  2  shows  a  similar  comparison  for  injury 
rates. 
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OVERHAND    STOPING    (NARROW    VEINS). 

The  figures  covering  overhand  stoping  in  narrow  veins  are  made 
up  from  the  reports  of  64  companies  in  12  States,  employing  9,177 
men  actually  engaged  in  mining  operations  (surface  shops  excluded). 
This  group  includes  chiefly  gold  mines  in  California,  Colorado,  and 
Nevada  and  some  copper  mines  in  Michigan.     The  width  of  the  vein, 
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roughly,  is  less  than  15  or  20  feet.  The  principal  mining  method 
was  overhand  stoping,  a  minimum  amount  of  timber  being  used  as 
stulls  and  props.  Combinations  and  modifications  of  overhand 
stoping  with  a  small  amount  of  underhand  stoping,  waste  filling,  cut- 
ting and  filling,  shrinkage,  and  a  few  other  minor  modifications  are 
included. 
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Of  the  64  companies  making  up  this  group,  there  were  4  operating 
Arizona  copper  mines,  1  an  Arizona  gold  mine,  and  2  Nevada  gold 
mines,  all  in  narrow  veins,  that  reported  the  use  of  some  filling  method. 
One  New  Jersey  iron  mine  and  one  Tennessee  copper  mine  reported 
underhand  stoping.  Six  of  the  64  companies  use  underhand  stoping 
to  some  extent  in  connection  with  overhand  stoping.  Eight  Cali- 
fornia gold  mines  and  3  Nevada  gold  mines  were  included  which 
reported  overhand  stoping,  both  with  and  without  timber. 

Of  the  number  of  men  employed  in  this  group  of  mines,  45  were 
killed,  511  seriously  injured,  and  2,617  slightly  injured,  the  fatality 
and  injury  rates  being,  respectively,  4.90,  55.68,  and  285.17  per 
1,000  men  employed. 

OVERHAND    STOPING    (WIDE   VEINS). 

The  figures  for  overhand  stoping  in  wide  veins  include  the  returns 
of  61  companies,  representing  mines  in  14  States  and  employing 
25,981  men  (excluding  surface  shops).  The  mines  included  in  this 
group  are  those  in  which  the  ore  bodies  are  wide  and  massive  and  in 
which  much  timber  is  used  as  square  sets,  drift  sets,  and  cribbing. 
There  are  also  included  mines  in  which  slight  modifications  of  this 
method,  as  shrinkage  stoping,  filling,  and  some  underhand  stoping 
are  used.  These  mines  are  largely  Arizona,  Michigan,  Montana,  and 
Utah  copper  mines,  with  a  number  of  Colorado  gold  mines  and  a  few 
gold  mines  in  various  other  western  States.  Six  of  the  large  Michi- 
gan mines  reported  the  use  of  underhand  stoping,  especially  in  open- 
ing new  ground  of  uncertain  value.  Of  the  total  number  of  men 
employed,  136  were  killed,  1,396  seriously  injured,  and  7,848  slightly 
injured,  giving  fatality  and  injury  rates  per  1,000  men  employed  of 
5.23,  53.73,  and  302.07. 

Overhand  stoping  has  a  wide  range  of  application  and  is  used 
extensively  in  wide  and  in  narrow  ore  bodies,  with  inclinations  rang- 
ing from  10°  to  90°  from  the  horizontal.  As  regards  safety,  over- 
hand has  some  advantages  over  underhand  stoping,  as  the  men  always 
work  close  to  the  roof,  so  that  they  can  easily  test  it.  In  underhand 
stoping  the  men  sometimes  work  50  or  75  feet  below  the  roof,  so 
that  they  can  not  ascertain  its  exact  condition  by  sounding.  By 
falling  50  feet,  a  piece  of  rock  weighing  only  a  few  ounces  may  injure 
a  man. 

When  overhand  stoping  is  used  without  timber  the  men  have  a 
secure  scaffolding  of  ore  and  waste  rock  on  which  to  work,  and  the 
danger  of  falling  through  the  timbering,  as  in  places  where  square- 
set  or  other  timbering  is  used,  is  ehniinated.  Hence  the  fatality  rate 
from  falls  of  persons  is  about  one-half  as  great  in  mines  (narrow 
veins)  using  little  timber  as  in  those  working  large  ore  bodies  and 
using  a  maximum  amount  of  timber. 
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It  is  doubtful  whether  the  ore  chutes  used  in  working  large  ore 
bodies  are  as  well  guarded  as  they  should  be.  Usually  the  chutes  are 
cribbed  to  the  top  of  the  loose  ore  or  rock,  but  no  vertical  timbers 
protrude  above  their  top,  so  that  conditions  for  a  man  falling  in  are 
ideal.  In  square  sets  the  floors  are  often  in  poor  condition,  with 
plenty  of  broken  and  loose  plank  and  unguarded  openings  through 
which  a  man  may  fall,  even  if  he  is  cautious  in  all  of  his  movements. 

The  hazard  due  to  the  use  of  explosives,  however,  does  not  appear 
to  be  so  great  in  wide  ore  bodies,  probably  because  less  powder  is 
required  to  break  the  ore  than  in  narrow,  tight  veins. 

There  is  likely,  however,  to  be  much  drill  dust  in  all  overhand 
stoping,  as  the  men  are  drilling  "uppers."  The  powdered  rock  falls 
directly  in  front  of  the  miner  and  is  intimately  mixed  with  the  air 
he  breathes.  In  underhand  stoping  it  is  an  easy  matter  to  keep  the 
holes  filled  with  water  and  thus  allay  the  dust,  whereas  with  overhand 
stoping  a  somewhat  complicated  mechanical  equipment  is  required  to 
accomplish  the  same  result. 

The  fatality  rate  for  overhand  stoping  in  large  ore  bodies  where  a 
maximum  amount  of  timber  is  used  is  5.23  per  1,000,  as  compared 
with  4.90  in  the  narrow  ore  bodies.  Although  these  figures  are  rep- 
resentative for  a  single  year,  not  enough  data  have  been  collected  to 
warrant  drawing  reliable  conclusions. 

ROOM-AND-PILLAR   METHOD. 

The  figures  covering  mines  in  which  the  room-and-pillar  method  is 
used  represent  the  returns  of  41  mining  companies,  employing  8,335 
men  (surface  shops  excluded).  The  mines  include  22  lead  and  zinc 
mines  in  the  Mississippi  Valley,  8  iron  mines,  5  of  which  are  in 
Alabama;  6  gold  mines,  and  5  gypsum  mines. 

Room-and-pillar  mining  is  especially  adapted  to  sheet-ground 
deposits,  lying  approximately  flat,  and  little  or  no  timbering  is  used 
other  than  an  occasional  prop.  The  roof  is  entirely  supported  by 
pillars  of  ore  15  to  25  feet  in  diameter,  left,  as  a  rule,  where  the  roof 
conditions  demand,  without  regard  to  regularity.  Sometimes  the 
pillars  are  the  poorest  ore  in  the  mine  and  are  not  recovered,  and 
sometimes,  where  the  ore  is  of  average  richness,  the  pillars  are  drawn 
after  the  rooms  have  been  worked  out. 

For  the  successful  use  of  this  method  of  mining  a  solid  back  or  roof 
which  can  be  easily  supported  is  required.  In  the  lead  mines  in 
southeast  Missouri  there  is  a  strong  limestone  capping,  which  is  so 
self-supporting  that  about  85  per  cent  of  the  workable  ore  is  extracted, 
leaving  only  15  per  cent  in  pillars. 

As  would  be  expected,  the  fatalities  and  injuries  due  to  falls  of  per- 
sons are  much  lower  for  this  group  of  mines  than  for  the  two  preceding 
groups  in  which  overhand  stoping  methods  are  employed. 
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Fatalities  and  injuries  due  to  explosives  are  much  higher,  because 
large  faces  of  ore  are  exposed  and  heavy  charges  of  dynamite  are 
used.  These  flat  ore  bodies,  when  mined,  leave  large  open  spaces, 
and  the  danger  from  flying  pieces  of  rock  and  ore  from  blasts  is 
increased  because  the  men  can  not  get  to  proper  shelter  so  readily 
prior  to  firing  shots.  As  shown  hi  Table  22,  the  fatality  rate  due  to 
explosives  is  higher  in  this  system  of  mining  than  in  any  other, 
whereas  in  serious  and  slight  injuries  it  ranks  second.  Accidents  due 
to  haulage  systems  and  falls  of  roof  are  considerably  higher  than  in 
any  other  group. 

The  total  fatality  rate  in  the  room-and-pillar  mines  considered  is 
5.76  per  1,000,  as  compared  with  5.23  for  mines  stoping  large  ore 
bodies  and  5.10  for  the  mines  using  the  caving  method. 

CAVING    SYSTEMS. 

The  data  relating  to  this  S}^stem  of  mining  include  the  returns  of 
53  companies  operating  mines  in  9  different  States  and  emploj-ing 
20,177  men.  Of  the  53  companies  represented  in  this  group,  42 
operate  iron  mines  hi  Minnesota  and  Michigan,  5  operate  copper 
mines  in  Arizona,  and  4  others  operate  copper  mines— the  mines 
being  in  California,  Nevada,  New  Mexico,  and  Utah. 

Many  different  names  are  applied  to  caving  systems,  but  the 
principle  of  all  the  systems  is  nearly  the  same.  A  certain  system 
may  be  employed  in  different  States  but  be  known  by  local  names,  as, 
ior  example,  the  name  of  the  mine  foreman  who  introduced  it  at  a 
mine,  after  having  gained  his  knowledge  of  it  at  some  iron  mine  in 
Michigan  or  Minnesota.  The  methods  included  in  this  classification 
include  top  slicing,  substoping,  block  caving,  pillar  caving,  etc.,  and 
the  preliminary  work  that  is  absolutely  necessary  for  all  caving 
systems. 

As  would  be  expected,  the  fatalities  and  injuries  from  explosives 
are  much  lower  in  this  group  than  in  any  of  the  others  except  in 
open-pit  mining  without  steam  shovel.  A  minimum  amount  of 
explosives  is  used,  the  weight  of  the  overburden  being  expected  to 
crush  and  loosen  the  ore  so  that  it  can  be  extracted  without  blasting. 
The  fatality  rate  lor  this  group  of  mines  is  5.10  per  1,000  men  em- 
ployed, as  compared  with  5.76  for  room  and  pillar  and  5.23  for  over- 
hand stoping  in  wide  or  large  ore  bodies.  The  fatalities  due  to  falls 
of  rock,  as  indicated  in  Table  22,  are  slightly  less  than  in  mining  by 
room  and  pillar  and  by  overhand  stoping.  The  serious  and  slight 
injuries,  however,  are  somewhat  in  excess,  owing  no  doubt  to  the  fact 
that  while  a  man  is  shoveling  or  barring  down  the  ore  in  a  chute  his  foot 
or  hand  may  be  injured  by  a  piece  rolling  down.  Also  the  miner 
often  works  where  there  is  a  large  amount  of  crushed  and  broken 
timber,  so  that  he  receives  many  cuts  and  bruises.     Timber  and 
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hand  tools  are  responsible  for  18  per  cent  of  the  serious  injuries  and 
17  per  cent  of  the  slight  injuries  in  the  caving  systems  of  mining. 

Fatah  ties  duo  to  falls  of  rock  are  2.08  per  1,000  employed  (Table  22) 
as  compared  with  2.35  in  large  ore  bodies  where  overhand  stoping 
is  used,  and  2.64  where  the  room-and-pillar  method  prevails.  In  most 
cases  the  rock  has  not  far  to  drop,  which  may  possibly  account  for  the 
smaller  number  of  fatalities  in  this  system. 

OPEN-PIT    MINING    WITH    STEAM    SHOVEL. 

The  returns  from  mines  that  use  the  open-pit  method  with  steam 
shovel  represent  26  operating  companies,  employing  9,591  men 
(surface  shops  excluded).  Of  the  26  companies,  15  in  Minnesota 
and  6  in  Alabama  are  iron-mine  operators,  and  1  each  in  Nevada,  New 
Mexico,  and  Utah  operates  a  copper  mine,  and  1  in  Tennessee  operates 
a  phosphate  mine. 

The  controlling  factors  in  the  choice  of  this  method  of  mining  are 
the  areal  extent,  elevation  with  respect  to  the  surrounding  country, 
amount  of  overburden,  and  depth  to  which  the  deposits  extend. 
The  steam  shovel  may  be  used  in  handling  massive  deposits  of  a  wide 
range  of  hardness,  although  it  is  best  adapted  for  use  with  those  ores 
that  break  into  fragments  readily.  Work  at  these  open-pit  mines 
is  conducted  on  a  scale  comparable  with  railroad  transportation, 
inasmuch  as  the  majority  of  the  ore  is  loaded  direct  by  steam  shovel 
into  railroad  cars  operated  by  standard  locomotives.  The  accident 
hazard  includes  many  of  the  dangers  to  which  railroad  employees  are 
exposed. 

A  large  amount  of  explosives  is  used,  and  as  shown  in  Tables  22 
and  23,  explosives  cause  about  one-third  of  the  fatalities.  Serious 
and  slight  injuries  due  to  explosives  are  also  higher  in  this  system  of 
mining  than  in  any  other,  largely  because  large  quantities  of  explo- 
sives are  used  and  blasting  is  in  open  air,  so  that  fragments  of  rock 
may  fly  many  hundreds  of  feet.  Although  a  mining  company  may 
be  doing  all  it  can  to  guard  against  injury  from  the  use  of  explosives, 
yet  there  is  always  the  possibility  of  some  one  passing  near  by  or,  per- 
haps, working  in  an  obscure  place  unaware  of  the  warning  given  pre- 
vious to  the  exploding  of  a  large  charge  of  powder  or  dynamite. 

The  fatality  rate  for  this  group  as  a  whole  is  approximately  one-half 
as  high  as  in  all-underground  operations.  There  seems  to  be  but 
little  difference  between  the  fatality  rate  in  open-pit  mines  with  steam 
shovel  and  those  without  the  steam  shovel,  the  rates  being  2.50  and 
2.28  per  1,000  men  employed.  The  steam-shovel  mines  were  oper- 
ated 275  days  a  year  as  compared  with  229  days  for  the  other  open- 
pit  mines.     The  fatality  rate  adjusted  to  a  300-day  basis  becomes 


66 


METAL- MINE   ACCIDENTS   DURING   YEAR   1914. 


2.73  for  steam-shovel  mines  and  2.98  for  open-pit  mines  not  using 
the  steam  shovel. 

The  serious  and  slight  injuries  are  considerably  higher  than  in  the 
open-pit  mines  without  the  steam  shovel.  This  difference  is  largely- 
due  to  the  machinery  about  the  shovel,  to  the  necessity  of  adjusting 
and  placing  the  steam  shovel,  and  to  accidents  from  railroad  opera- 
tions, such  as  coupling  cars,  throwing  switches,  and  laying  track. 
The  46  days'  excess  exposure  to  the  mining  hazard  should  be  respon- 
sible for  nearly  20  per  cent  of  the  difference. 


OPEN-PIT   MINING   WITHOUT   STEAM   SHOVEL. 

As  regards  the  open-pit  mines  without  the  steam  shovel,  the  returns 
represent  13  operators  employing  2,192  men  and  include  6  phosphate 
mines  in  Florida,  South  Carolina,  and  Tennessee;  1  iron  mine  each  in 
Alabama  and  Michigan;  1  copper  mine  each  in  Alaska  and  Arizona; 
and  1  gold  mine  in  California  in  which  much  of  the  ore  is  mined  by 
the  "glory-hole"  method. 

In  the  open-pit  work  without  steam  shovel  the  ore  is  blasted  down 
from  the  bank,  loaded  directly  into  small  tram  cars,  and  dumped  into 
bms  or  railroad  cars.  This  method  of  working,  however,  is  becoming 
more  or  less  obsolete  and  is  being  supplanted  by  the  use  of  drag 
lines  or  wheel  scrapers  and,  where  the  deposits  are  large  enough,  of 
steam  shovels. 

In  the  matter  of  safety,  the  figures  given  in  the  accompanying  tables 
(Tables  22  and  23)  indicate  that  the  system  under  consideration  is 
safer  than  any  other  system,  yet  the  number  of  men  involved  is  not 
large  enough  to  permit  the  making  of  a  definite  statement  to  this 
effect.  The  number  of  days  worked  per  year  is  less  than  in  any  other 
group,  and  hence  the  exposure  is  less.  The  method  is,  however,  more 
or  less  comparable  with  quarry  work,  figures  for  which  are  given  in 
the  table  following.  All  of  the  open-pit  work  is  conducted  where  there 
is  plenty  of  fight,  thus  giving  the  miner  an  opportunity  to  see  condi- 
tions as  they  exist.  Furthermore,  the  air  is  good  and  in  most  cases 
there  is  ample  room  for  the  miner  to  keep  out  of  the  way  of  any  falling 
material. 

Number  of  persons  hilled  and  injured  per  1,000  employed  at  quarries  in  the  United  States. 


Year. 

Killed. 

Seriously 
injured. 

Slightly 
injured. 

1911 

1.69 
1.88 
1.72 
2.05 
2.28 

7.95 

7.77 
10.28 
14.66 
13. 69 

40.81 

1912 

49.98 

1913 

62.55 

1914 

74.45 

63.87 
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ACCIDENTS    BY    CAUSES    AND    METHODS    OF   MINING. 

Table  22  shows  sbc  principal  groups  of  mine  accidents  as  follows: 
Falls  of  rock  from  roof  or  wall;  run  or  fall  of  ore  while  loading  at  chute, 
bin,  and  working  place;  explosives;  haulage;  falls  of  persons;  shaft 
accidents;  and  miscellaneous.  This  table  also  shows  the  percentage 
of  accidents  due  to  any  one  cause,  these  being  arranged  according  to 
the  method  of  mining.  Thus,  for  example,  the  falls  of  rock  represent 
35.56  per  cent  of  the  fatalities  in  overhand  stoping  in  narrow  veins 
and  44.85  per  cent  of  those  in  overhand  stoping  in  wide  ore  bodies. 
To  permit  comparison  of  one  method  with  another,  the  number  of 
fatalities  per  1,000  men  employed,  classified  by  system  of  mining,  is 
given. 

Table  23  shows  361  fatalities,  3,899  serious  injuries,  and  20,407  slight 
injuries  by  the  causes  reported  by  the  operators,  the  fatalities  being 
grouped  according  to  the  six  groups  of  mining  systems. 

Table  24  shows  for  1914  a  summary  of  metal-mine  accident  figures 
grouped  by  methods  of  mining. 

It  is  hoped  that  the  details  presented  in  the  tables  mentioned  above, 
by  localizing  some  of  the  principal  hazards  of  the  mining  industry, 
will  be  of  assistance  to  mine  operators  in  conducting  safety  campaigns. 
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Table  23. — Metal-mine  accidents  in  1914, 

NUMBER  KILLED. 
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NUMBER  SERIOUSLY  INJURED. 
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42 

78 
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10 
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Total 
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101 

•  608 

• 

164 

80 

149 

4 

32 

NUMBER  SLIGHTLY  INJURED. 
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1,792 
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453 
1,365 
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394 

271 
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15 
60 
53 
45 
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104 
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43 

92 

68 
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38 

99 
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230 
233 

5 

8 

1 

25 

14 
50 
36 
29 

Total 

4,577 

2,857 

2,179 

173 

2,435 

589 

513 

1,181 

39 

129 
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by  causes,  grouped  by  mining  vielhods. 

NUMBER  KILLED. 


Underground — Continued. 
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Table  23. — Metal-mine  accidents  in  1914, 
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by  causes,  grouped  by  mining  methods — Continued. 

NUMBER  KILLED. 
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Grand 
total. 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

1914 

45 

x 

136 

48 

103 

5 

4 

8 

8 

1 

1 

2 

24 
5 

24 

5 



9 

8 

9 

1 

1 

2 

29 

361 

1 

NUMBER  SERIOUSLY  INJURED. 


| 

511 

1,396 

323 

1,269 

68 
9 

30         63 

2  |        8 

30 

26              2 
1    

11 
3 

2 

36 
3 

102 
4 

370 
30 

370 
30 

77 

32 

71 

30 

27              2 

14 

2 

39 

106 

400 

3,899 

NUMBER  SLIGHTLY  INJURED. 


1 

2,617 



7,848 

2,848 

5,027 

357  |        77 
50  |          3 

208 
20 

116 

212  1            2    1          56 

10    |            3              9 

2 

205 
14 

692 
31 

1,927 
140 

1,927 
140 

407           80 

228 

116 

222 

2 

3 

65  1           2 

219 

723 

2,067 

20, 407 
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FATALITIES  AT  PLACER  MINES. 

Tables  25  and  26  following  con- 
tain the  combined  reports  of  743 
operators  of  placer  mines,  includ- 
ing dredges,  hydraulic  mines,  and 
underground  gravel  mines.  At 
these  mines  6,521  men  were  em- 
plo}red  and  15  men  were  killed, 
the  fatality  rate  being  2.30  per 
1,000  men  employed,  as  com- 
pared with  2.25  for  1913  and  2.43 
for  1912.  The  average  length  of 
time  these  mines  were  operated 
during  the  year  was  204  days. 
The  placer  mines  of  Alaska 
worked  approximately  ISO  days, 
and  all  other  placers  231  days. 
The  average  length  of  time  all 
metal  mmes  (except  placers)  wTere 
operated  was  273  days. 

Although  the  fatality  rate  for 
placer  mines  (2.30)  is  somewhat 
lower  than  that  for  the  other 
metal  mines  (3.59),  yet  the  length 
of  time  the  employees  were  ex- 
posed to  the  mining  risk  was  less. 
If  the  number  of  employees  in 
placer  mines  be  reduced  to  the 
300-day  basis,  it  becomes  equiva- 
lent to  4,430  men,  with  a  fatality 
rate  of  3.39,  as  compared  with  3.94 
for  all  other  mines,  not  including 
placer  or  coal  mines.  The  serious 
and  slight  injuries  occurring  at 
Alaska  placer  mines  were  not  in- 
cluded hi  the  Territorial  mine 
inspector's  report,  hence  these 
details  are  incomplete  in  this 
report,  being  based  on  reports 
received  from  only  a  small  num- 
ber of  the  operators. 

Tables  25  and  26  follow. 
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Table  25. — Accidents  in  placer  mines  in  the  United  States  during  the  calendar  years 

1912,  1913,  and  1914. 


1912 

1913 

1914 

Cause  of  accident. 

Num- 
ber 
killed. 

Num- 
ber se- 
riously 

in- 
jured. 

Num- 
ber 
slightly 

in- 
jured. 

Num- 
ber 
killed  .a 

Num- 
ber se- 
riously 

in- 
jured. 

Num- 
ber 
slightly 

in- 
jured. 

Num- 
ber 
killed. 

Num- 
ber se- 
riously 

in- 
jured. 

Num- 
ber 
slightly 

in- 
jured. 

Dredging. 

2 

11 

6 

3 
2 

14 

21 
1 

2 

18 

70 

2 

Boiler  explosions  or  bursting 

1 
7 

22 
15 

1 

2 

5 

6 
22 

13 
19 
33 

2 
1 

6 
8 
3 

14 

Tools 



71 

2 

3 

34 

Total  number  killed  or 
injured  by  dredging 

4 

20 

51 

7 

47 

87 

5 

35 

19' 

HydrauUcking. 

2 
1 
l 

3 

1 

4 
1 

1 

1 
1 
l 
2 

3 

1 
1 

1 
4 
7 
4 

4 

l 

1 
4 
1 

3 

3 

4 

Tools 

3 

1 

1 

2 

6 

1 

1 

3 

3 

Total  number  killed  or 
injured  by  hydrau- 

4 

3 

23 

1 

8 

12 

2 

8 

23 

Underground. 

5 
3 
1 

5 
1 

5 

4 
3 

2 

1 
1 

2 
1 

1 

3 

1 

1 

1 

1 

1 
1 
1 

1 

2 

1 

2 

Steam  (when  steam  points 

2 

2 

Total  number  killed  or 
injured    by    under- 

12 

7 

9 

8 

8 

4 

14 

Grand  total 

8 

23 

86 

15 

64 

107 

15 

47 

228 

a  Includes  fatalities  in  Alaska  placers.    The  fatalities  for  1912  and  the  serious  and  slight  injuries  for  1912, 
1913,  and  1914  are  not  included  in  this  report. 
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METAL-MINE,  COAL-MINE,  AND  QUARRY  ACCIDENTS  COMPARED. 

Comparative  data  for  metal  mines,  coal  mines,  and  quarries  of  the 
United  States  during  1913  and  1914  are  shown  in  the  table  on  page  78. 
The  majority  of  the  coal-mining  States  have  systematic  coal-mine 
inspection,  which  tends  to  reduce  the  accidents ;  whereas  many  of  the 
metal-mining  States  have  no  inspection  service. 

On  account  of  the  great  disasters  that  occur  in  coal  mines  and  the 
prominence  given  to  them  by  the  newspapers,  coal  mining  is  usually 
considered  much  more  hazardous  than  metal  mining. 

As  the  figures  show,  metal  mines  usually  do  not  claim  their  death 
toll  in  disasters  that  involve  many  men,  most  of  the  men  who  die 
from  accidents  being  killed  one  at  a  time.  Altogether,  there  were 
reported  in  the  metal  mines  in  1914,  32  accidents  in  which  2  or  more 
men  were  killed  at  one  time,  making  the  total  thus  killed  81,  or  14.5 
per  cent  of  all  the  fatalities,  as  compared  with  11.6  per  cent  in  1913, 
12.3  per  cent  in  1912,  and  19.5  per  cent  in  1911. 

Although  the  fatality  rate  in  metal  mines  during  1914  was  3.54 
per  1,000  men  employed,  and  in  coal  mines  3.22,  yet  the  comparison  is 
not  absolutely  fair,  for  the  reason  that  the  metal  miners  worked  271 
days  as  compared  with  207  days  for  the  coal  miners.  Thus  the  men 
in  the  metal  mines  were  exposed  to  the  mining  risk  64  days  longer  than 
were  the  coal  miners.  If  both  rates  be  reduced  to  the  300-day  basis, 
the  metal-mine  fatality  rate  becomes  3.92  per  1,000  300-day  workers 
in  comparison  with  4.67  for  the  coal  mines  and  2.64  for  quarries. 

Percentages  of  men  killed  by  various  causes,  also  the  number  em- 
ployed and  the  number  killed,  in  metal  mines,   coal    mines,    and 
quarries  in  the  United  States  are  shown  in  the  following  tabulations . 
15020°— 16 6 
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Percentage  of  persons  killed  by  different  causes  in  and  about  metal  mines,  coal 
mines,  and  quarries  in  the  United  States  during  1911,  1912,  1913,  and  1914. 


Kind  of  mine. 


Cause  of  death. 


Falls  of 

over- 
burden, 
roof, 

quarry 
material, 

Explo- 
sives. 

ore,  or 
coal. 

32.52 

48.58 
25.53 

11.23 

4.  93 
26.60 

34.82 

48.77 
23.94 

14.21 

5.64 
22.07 

36.16 
45.39 
20.76 

13.04 
4.96 
24.04 

37.56 
46.09 
29.45 

10.73 

5.95 
19.44 

Haulage 

and 

Ma- 
chin- 
ery. 

Gas  and 

handling 

Falls  of 

Elec- 

dust 

Other 

rock, 

person. 

tricity. 

explo- 

causes. 

ore,  or 

sions. 

coal. 

7.63 

15.39 

2.45 

3.16 

27.62 

17.54 

1.54 

3.  46 

1.77 

13. 94 

8.  2 1 

20.21 

S.51 

1.06 

9.04 

9.05 

9.99 

13.91 

3.78 

3.78 

19.51 

19.11 

1.19 

3.60 

1.86 

12.75 

7.08 

22.07 

9.39 

1.88 

10.80 

9.85 

11.42 

12.31 

3.80 

3.94 

19.33 

18.63 

1.S0 

3.16 

1.79 

18.46 

5.81 

18.04 

9.29 

2.73 

10.92 

14.22 

8.96 

16.11 

3.04 

2.51 

21.09 

18.  78 

2.85 

4.08 

2.08 

14.22 

5.95 

17. 22 

12.78 

1.67 

6.67 

12.  77 

Total. 


1911: 

Metal  mines 
Coal  mines. . 
Quarries 

1912: 

Metal  mines 
Coal  mines... 
Quarries 

1913: 

Metal  mines 
Coal  mines... 
Quarries 

1914: 

Metal  mines 
Coal  mines... 
Quarries 


100. 00 
100.00 
100. 00 

100.  00 
100.00 
100.00 

100.00 
100.  00 
100.00 

100.  00 
100.00 
100.00 


Number  of  men  employed  aiui  number  of  men  killed  in  and  about  all  mines  and  quarries 
in  the  United  States  during  1911,  1912,  1913,  and  1914. 


Metal  mines. 

Coal  mines. 

Year. 

Number 

em- 
ployed. 

Number  killed. 

Number 
employed. 

Number  killed. 

Total. 

Per  1,000 

em- 
ployed. 

Total. 

Per  1,000 

em- 
ployed. 

1911 

165,979 
169, 199 
191.276 
158, 115 

171. 143 

695 
661 
6S3 
559 

650 

4.19 
3.91 
3.57 
3.54 

3.80 

7-Js.::!ls 
722,662 
747.644 
763, 185 

740, 460 

2,656 
2,419 

3  65 

1912 

3  35 

1913 

1914 

2,  7  s.-, 
2,454 

3.73 
a  99 

2.578              3  48 

Quarries. 

Total,  m 

ines  and  quarries. 

Year. 

Number 

em- 
ployed. 

Number  killed. 

Number 
employed. 

Number  killed. 

Total. 

Per  1,000 

em- 
ployed. 

Total. 

Per  1,000 

em- 
ployed. 

1911 

110,954 
113,105 
106,278 

87, 936 

104. 568 

188 
213 
183 
180 

191 

1.69 

1.  ss 
1.72 
2.05 

1.  S3 

1,005,281 
1,004,966 
1,045, 198 

1.009,236 

1.016,171 

3,539 
3,293 

3.651 
3.193 

3,419 

3  52 

1912 

3  2S 

1913 

3.49 

1914 

3  16 

Average  for  4  years 

3.36 
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METAL-MINE  ACCIDENTS  IN  FOREIGN  COUNTRIES. 

Table  18  has  been  compiled  from  official  reports  of  representative 
foreign  countries  in  which  mining  is  an  important  industry.  The 
table  shows  the  number  of  men  employed  in  and  about  metal  mines, 
the  number  killed,  and  the  rate  of  fatalities  per  1,000  men  employed. 
It  will  be  noted  that  the  fatality  rates  are  lower  than  those  of  metal 
mines  in  the  United  States.  One  reason  for  the  difference  is  that 
for  many  years  rigid  inspection  has  been  enforced  in  most  of  the  im- 
portant foreign  mining  countries.  In  the  older  nations,  as  Great 
Britain,  Germany,  and  France,  the  majority  of  the  miners  have 
worked  about  mines  from  childhood,  as  did  their  fathers  and  grand- 
fathers before  them.  Another  reason  is  that  in  these  countries  the 
majority  of  the  miners  speak  a  common  language,  and  there  is  com- 
paratively little  misunderstanding  of  orders  given  by  mine  officials. 

In  the  United  States  it  is  not  uncommon  to  find  at  a  large  mine 
men  representing  10  or  even  20  nationalities,  a  very  large  percentage 
of  whom  can  not  speak  English  nor  understand  another  language 
than  their  own.  An  Italian  and  a  Swede  may  work  side  by  side  in 
a  mine  under  a  shift  boss  who  gives  his  orders  in  English,  a  language 
not  understood  by  either  of  the  two  men.  In  case  an  accident  hap- 
pens the  survivor  testifies  through  an  interpreter  before  the  coroner's 
jury  that  he  thought  the  orders  of  the  shift  boss — not  at  all  what 
they  actually  were — were  "so  and  so."  A  common  language  is  essen- 
tial to  safety  in  mining. 

NONFATAL  ACCIDENTS  CLASSIFIED  BY  PARTS  OF  BODY  INJURED. 

Table  27  was  compiled  from  a  number  of  the  State  mine  inspectors' 
reports  in  which  details  were  published  relating  to  the  more  serious 
nonfatal  injuries.  This  table  represents  1,408  nonfatal  injuries  at 
mines  in  various  parts  of  the  United  States,  and  while  not  complete 
is  sufficiently  representative  to  furnish  some  data  that  may  be  useful 
to  hospitals  and  first-aid  departments  in  choosing  their  surgical  equip- 
ment. The  table  shows  the  injuries  classified  by  causes,  and  at  the 
same  time  shows  the  part  of  the  body  injured.     (See  also  figure  3.) 
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Figure  3  shows  the  percentage  of  the  accidents  affecting  certain 
parts  of  the  body,  as  head,  face,  arms,  etc.  It  will  be  noted  that  19 
per  cent  of  the  accidents  result  in  injuries  to  the  legs,  17  per  cent  in 
injuries  to  the  feet,  and  24  per  cent  in  injuries  to  the  hands. 


Figure  3.— Nonfatal  injuries  classified  according  to  part  of  body  affected. 
ACCIDENTS  AT  METALLURGICAL  WORKS. 

The  data  presented  on  the  preceding  pages  are  for  mining  opera- 
tions only  and  in  no  way  are  intended  to  include  accidents  at  ore- 
dressing  plants  and  smelters.  The  Bureau  of  Mines  has  collected 
data  showing  the  number  of  men  employed  and  the  number  of  acci- 
dents at  ore-dressing  plants  and  smelters  for  the  calendar  years  1913 
and  1914,  summaries  of  which  are  given  in  tables  following.  The 
number  of  men  employed  at  ore-dressing  plants  in  1914  was  14,501 
and  at  smelters  26,960.  The  fatality  rates  at  the  metallurgical 
plants  are  considerably  lower  than  in  the  mining  industry.  The 
serious  injuries  at  ore-dressing  and  smelting  plants  are  also  less  than 
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at  the  mines,  while  the  slight  injuries  at  smelters  are  slightly  in 
excess  of  those  reported  for  the  mining  industry  as  a  whole. 

Tables  28,  29,  and  30,  giving  statistics  covering  metallurgical  works, 
follow. 

Table  28. — Summary  of  accidents  at  ore-dressing  plaints  in  the  United  States,  1913 

and  19U.a 


Accidents  by  causes: 

Haulage  system  (cars,  motors,  etc.) 

Railway  cars  or  locomotives 

Crushers 

Rolls  or  stamps 

Tables,  jigs,  etc 

Other  machinery 

Falls  of  persons 

Suffocation  in  ore  bins 

Falling  objects  (rocks,  timbers,  etc.) 

Cyanide  or  other  poisoning 

Scalding  (steam  or  water) 

Electricity 

Hand  tools 

Nails,  splinters,  etc 

Flying  pieces  of  rock  from  sledging  or  crusher. 
Other  causes 


Killed. 


Total  number  killed  or  injured. 

Accidents  by  States: 

Alabama 

Alaska 

Arizona 

California 

Colorado 

Idaho 

Illinois 

Michigan 

Missouri 

Montana 

Nevada 

New  Jersey 

New  Mexico 

New  York 

Oklahoma 

Oregon 

South  Dakota 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

Wisconsin 

Other  States 


Total  number  killed  or  injured 

Number  killed  or  injured  per  1,000  employed 


(<0 


1.07 


1914 


23 


Seriously 
injured. 


1913 


1914 


1.59 


(l) 


307 


15.38 


Slightly 
injured. 


1913 


79 
24 
27 
24 
51 
15S 
187 


316 

7 

20 

16 

185 
73 

128 

375 


1,670 


15 

C) 

271 

29 

97 

23 

33 

17 

198 

166 

64 

25 

104 

0 

8 

3 

29 

11 

0 

434 

18 

0 

65 

60 


1,670 


111.44 


60 

35 

17 

33 

36 

129 

171 

2 

201 


26 
119 
73 
41 
252 


1,211 


1 

27 

229 

94 

86 

14 

1 

26 

168 

101 

65 

22 

87 

8 

31 

4 

6 

1 

6 

195 

4 

0 

16 

19 


1,211 


83.51 


a  Fay,  A.  II.,  Accidents  at  metallurgical  works  in  the  United  States,  1913  and  1914:  Tech.  Paper  124, 
Bureau  of  Mines,  1915,  p.  11. 
b  No  report  rendered. 
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Table  2!). — Summary  of  accidents  at  smelting  plants  in  the  United  States,  1913  and 

1914.a 


Accidents  by  causes: 

1  laulage  system  (cars,  motors,  etc.) 

Railway  cars  or  locomotives 

Crushers 

Cranes 

Blowers 

Other  machinery 

Falls  o  persons 

Suffocation  in  ore  bins 

Flying  or  falling  objects  (rocks,  timbers,  etc.) .  — 

Gas  (burning  or  asphyxiation) 

Scalding  (steam  or  water) 

Electricity 

Hand  tools 

Nails,  splinters,  etc 

Furnace  slips 

Burns  from  matte,  slag,  or  molten  metal  (pouring 

or  spilling) 

Hct-metal  explosions 

Other  causes 


Total  number  killed  or  injured. 

Accidents  by  States: 

Arizona 

California 

Colorado 

Illinois 

Kansas 

Missouri 

Montana 

Nevada 

New  Jersey 

New  York 

Oklahoma 

Pennsylvania 

Tennessee 

Utah 

West  Virginia 

Other  States 


Total  number  killed  or  injured 

Number  killed  or  injured  per  1,000  employed  . 


Killed. 


1913 


33 


33 


Seriously 
injured. 


1913 


46 
95 

3 
102 

2 
11 

4 
44 

2 

2 

174 

28 
102 


740 


187 
88 
57 
46 
11 
20 
37 
17 
28 

0 
23 
19 
29 
96 

7 
76 


740 


35.99 


1914 


Slightly 
injured*. 


1913 


110 
34 
6 
17 


147 

1 

157 

3 

21 

6 

77 

3 

2 

191 
43 
131 


1,015 


136 
44 

126 
73 
11 
20 
62 
8 

131 

3 

14 

9 

51 

161 
14 

152 


1,015 


37.65 


306 

54 

12 

50 

2 

187 

269 
10 

501 
16 
34 
53 

379 
77 
15 

603 
120 
819 


3,507 


618 
56 
238 
225 
52 
333 
353 
111 
172 
15 
98 
232 
343 
459 
79 
123 


3,507 


170.54 


1914 


3S5 

77 

7 

38 

3 

168 

473 


v.*;, 
56 
41 
43 

509 

93 

6 

768 
119 
977 


4,658 


417 
119 
510 
624 

78 
237 
476 

25 
491 

46 

83 
196 
275 
444 

47 
590 


4,658 


172.  77 


a  Fay,  A.  H.,  Accidents  at  metallurgical  works  in  the  United  States,  1913  and  1914,  Tech.  Paper  124, 
Bureau  of  Mines,  1915,  p.  10. 
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Table  30. — Number  of  men  employed  and  average  number  of  days  worked  at  metallur- 
gical plants  (excluding  iron  blast  furnaces)  in  the  United  States  during  the  calendar 
years  1913  and  1914.a 


Smelting  plants. 

Ore-dressing  plants. 

State. 

1913 

1914 

1913 

1914 

Number 
of  em- 
ployees. 

Average 

days 
worked. 

Number 
of  em- 
ployees. 

Average 

days 
worked. 

Number 
of  em- 
ployees. 

Average 

days 
worked. 

Number 
of  em- 
ployees. 

Average 

days 
worked. 

Alabama 

130 

240 

100 

225 

1,314 

(») 
581 
960 

(») 
441 
164 

173 

338 

2,979 

357 

2,491 

351 

1,321 

347 

333 

1,093 
2,734 

322 
362 

917 
2,810 

343 

358 

668 

785 

372 

178 

290 
331 

264 

305 

Idaho 

282 
252 

264 

1,946 

m 

358 

3,228 

362 

221 

Indiana 

Iowa 

(») 

V>) 

1,761 

V) 

1, 466 
1,082 

800 

336 

942 

359 

(6) 
756 

1, 657 

2,527 

Michigan 

W 

w 

201 

2S0 

1,096 
1,224 

358 
365 

980 
1,589 

(6) 

726 
3, 567 

360 
319 

295 
358 

274 

298 

840 
757 

110 

362 

364 

348 
340 

1,444 
383 
694 

353 
301 
364 

1,396 
440 
741 
145 

(6) 

328 

308 

New  Mexico 

318 

New  York 

323 

210 

307 

215 

(6) 

Ohio 

1,181 

m 

1,527 

1,210 

Oklahoma 

365 

351 

254 
40 

330 
276 

404 
142 

293 

239 

360 

i,279 

354 

South  Carolina 

358 
87 
57 
2,054 
100 
18 

South  Dakota 

(») 

460 
(») 
1,609 

M 

(6) 
919 

360 
218 

72 

2,329 

174 

28 

326 
238 
263 
361 
333 
34 

361 

358 

299 

<6) 
2,779 
(b) 
(») 

826 

(h) 

352 

312 

324 

Utah 

365 

365 

350 

Virginia 

243 

196 

West  Virginia 

359 

356 

197 

272 

175 
290 

226 

1,289 

314 

3,107 

332 

398 

237 

178 

Total 

20, 564 

26, 960 

14,985 

14, 501 

355 

349 

323 

302 

a  Fay,  A.  EL,  Loc.  cit. 


6  Included  in  "Other  States. 


WHO  IS  TO  BLAME  FOR  MINE  ACCIDENTS? 

In  every  industry  a  certain  percentage  of  the  accidents  is  incident 
to  the  hazards  of  the  industry,  and  for  these  no  responsibility 
is  to  be  placed  either  on  the  management  or  on  the  injured  persons. 
Just  what  this  percentage  is  in  the  mining  industry  is  not  definitely 
known,  but  figures  compiled  from  the  records  of  the  Department  of 
Mines  of  the  Union  of  South  Africa  indicate  that  about  one-half  of 
the  fatalities  at  mines  are  due  to  the  hazard  of  the  industry,  that  is, 
"danger  inherent  to  work  or  misadventure."  Of  the  remaining  acci- 
dents, the  responsibility  for  a  certain  percentage  can  be  placed  on 
the  miner  and  the  management. 
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The  actual  responsibility  for  a  mine  accident  is  often  a  delicate  ques- 
tion and  the  answer  depends  largely  on  the  person  making  the  report. 
There  is  a  natural  tendency  to  shirk  responsibility  and  to  throw  the 
blame  on  the  other  party  whenever  possible.  It  is  difficult  to  obtain 
an  unbiased  report  on  accidents  unless  they  are  investigated  by  some 
disinterested  person,  and  this  is  not  always  done.  There  is  careless- 
ness of  both  the  miner  and  the  management.  Little  information  is 
available  showing  to  what  extent  the  personal  character  or  tendency 
of  the  miner  and  his  coworker,  the  mine  foreman,  or  the  superin- 
tendent and  others  in  authority,  enters  into  the  causes  of  accidents. 
Many  accidents  are  due  to  the  inexperience  of  the  miner,  his  failure 
to  heed  orders,  a  misunderstanding  of  instructions,  and,  last  but  not 
least,  carelessness  of  himself  or  fellow  workers.  A  foreman  or  super- 
intendent may  fail  to  give  proper  warning  regarding  the  conditions 
of  certain  parts  of  the  mine;  he  may  not  have  inspected  certain  stopes, 
rooms,  or  entries  on  the  day  of  an  accident;  the  mine  may  not  be 
properly  equipped,  or  the  operator  may  neglect  to  comply  with  the 
inspector's  recommendations.  Evidently,  there  is  a  personal  equation 
of  both  the  operator  and  the  miner  which  must  be  considered. 

Since  1911  the  Government  inspectors  of  the  Department  of  Mines 
of  the  Union  of  South  Africa,  after  investigating  all  fatal  accidents, 
have  tabulated  the  results,  placing  the  responsibility  in  seven  groups, 
as  shown  in  Table  31  following.  This  tabulation  represents  2,497 
fatalities,  and  should  be  thoroughly  representative  of  the  mining 
industry,  as  it  includes  more  than  200,000  employees  for  a  period  of 
2 \  years.  They  represent  the  Transvaal,  Cape  Colony,  Orange  Free 
State,  and  Natal  mines. 

The  first  group  shown  by  the  South  African  inspectors  places  56.03 
per  cent  of  the  fatalities  as  inherent  in  the  work  or  to  misadventure. 
Those  fatalities  that  might  be  attributed  to  the  mining  company  are 
stated  as  follows:  Defective  plant  or  material,  fault  of  management, 
and  fault  of  foreman.  The  summary  of  data  covering  these  three 
shows  that  the  operator  was  responsible  for  17.50  per  cent  of  the 
fatalities  during  the  period  covered.  Of  the  fatal  accidents,  the 
statistics  show  that  the  injured  person  was  responsible  for  17.10  per 
cent  as  due  to  carelessness,  ignorance,  and  disobedience  of  orders. 
This  figure  is  practically  the  same  as  that  representing  fatalities 
chargeable  to  the  management.  In  addition  to  the  fault  of  the  in- 
jured person,  there  is  also  the  fault  of  others,  which  in  the  South 
African  reports  includes  those  accidents  due  to  a  fellow  workman's 
carelessness,  ignorance,  and  disobedience  of  orders,  representing  5.93 
per  cent.  Combining  these  two  would  place  upon  the  miner  and 
his  associates  23.03  per  cent,  while  the  management  was  responsible 
for  17.50  per  cent.     Table  31  follows: 
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Table  31. — Responsibility  for  fatal  accidents  in  the  Union  of  South  Africa. 


1911. 

(July  1  to  Dec.  31). 

1912. 

1913. 

Summary. 

Cause. 

Number  killed. 

Number  killed. 

Number  killed. 

Number  killed. 

Total. 

Per  cent. 

Total. 

Per  cent. 

Total. 

Per  cent. 

Total. 

Per  cent. 

1.  Danger  inherent  to  work 

303 
10 

64 
10 
41 
8 
41 
26 
15 

58.49 
1.93 

12.35 
1.93 
7.92 
1.54 
7.92 
5.02 
2.90 

524 

47 

86 
25 
73 
11 
124 
59 
38 

53.09 
4.76 

8.71 
2.53 
7.40 
1.11 
12.57 
5.98 
3.85 

572 
41 

54 
21 
53 
37 
118 
63 
33 

57.66 
4.13 

5.44 
2.12 
5.34 
3.73 
11.90 
6.35 
3.33 

1,399 
98 

204 
56 

167 
56 

283 

148 
86 

56. 03 

2.  Defective  plant  or  material. 

3.  Fault  of  injured  person: 

Carelessness 

3.93 

8.17 
2.24 

Disobedience  of  order 

4.  Fault  of  management 

5.  Fault  of  gangers  (foremen). 

6.69 
2.24 
11.33 
5.93 

7.  Joint  fault  of  3,  4,  5,  6 

3.44 

Total 

518 

100. 00 

987 

100. 00 

992 

100. 00 

2,497 

100. 00 

THE    BURDEN    OF    RESPONSIBILITY. 

The  figures  as  cited  herein  represent  the  mining  industry  of  South 
Africa,  where  a  large  majority  of  the  miners  are  Kaffirs  and  where  it 
would  be  an  easy  matter  for  the  inspector  to  shift  the  burden  of 
responsibility  onto  the  miner.  The  Kaffirs  in  their  native  land  are  not 
miners,  and  have  absolutely  no  knowledge  of  machinery,  electricity, 
or  explosives  when  they  begin  work  in  the  mines;  yet,  these  figures 
show  that  less  than  one-fourth  of  the  fatal  accidents  are  due  to 
the  carelessness  and  the  ignorance  of  these  uneducated  laborers. 
Although  seemingly  it  would  not  have  been  difficult  to  shift  the 
burden  of  the  responsibility  on  to  the  Kaffir,  the  figures  quoted  show 
the  responsibility  of  the  miner  to  be  about  equal  to  that  of  the  oper- 
ator, and  represent  the  unbiased  result  of  the  inspector's  work.  If 
these  figures  be  taken  as  a  standard,  the  percentage  of  accidents  due 
to  these  causes  should  be  less  in  the  majority  of  the  mines  in  the 
United  States,  especially  in  those  mines  where  English-speaking  labor 
is  employed.  Where  there  is  an  excess  of  inexperienced  laborers 
that  do  not  speak  English,  it  would  seem  that  conditions  similar  to 
those  in  mines  in  South  Africa  should  prevail. 

Although  the  South  African  figures  show  that  the  mining  company 
is  responsible  for  17.50  per  cent,  and  the  miners  for  23.03  per  cent, 
of  the  fatal  injuries,  yet  the  personal  influence  exerted  by  mining 
companies  whose  officials  are  careful  and  enforce  strict  rules  and 
regulations  should  have  a  salutary  effect  on  the  miners  in  inducing 
them  to  be  more  careful.  Lax  management  will  necessarily  have  a 
tendency  to  breed  carelessness  among  employees. 

Legislation  and  the  enactment  of  compensation  laws,  by  making 
fatalities  and  injuries  costly,  necessarily  will  make  the  operator 
realize  the  seriousness  of  the  mine-accident  situation.  The  miner 
must  be  educated  and  made  to  realize  the  dangers  he  encounters;  he 
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must  learn  that  self-preservation  and  the  safety  of  his  fellow  work- 
men should  receive  his  first  attention;  he  should  cooperate  with  his 
employer,  his  associates,  and  the  State  mine  inspector  to  the  end  that 
the  mine  hazard  may  be  reduced  to  a  minimum.  "Cooperation  for 
safety"  should  be  the  watchwords  of  the  miner,  operator,  State  in- 
spectors, and  all  others  in  any  way  interested  in  the  mining  industry. 

FORM  FOR  MINE-ACCIDENT  RECORDS,  1916. 

As  a  result  of  the  work  already  done  by  the  Bureau  of  Mines  in 
collecting  accident  statistics,  the  obtaining  of  more  information  re- 
garding the  various  kinds  of  accidents  has  been  found  desirable.  For 
example,  the  explosives  accidents  have  all  been  reported  under  one 
item  as  "Accidents  due  to  explosives,"  but  the  safety  engineer,  the 
mine  superintendent,  and  others  in  authority,  who  are  making  a 
study  of  mine  accidents,  feel  that  there  should  be  more  detailed  infor- 
mation concerning  such  accidents.  Thus,  "Accidents  due  to  ex- 
plosives" have  included  accidents  due  to  transportation,  premature 
shots,  thawing  explosives,  etc. ;  but  if  many  explosives  accidents  are 
due  to  some  one  cause,  this  cause  should  be  brought  to  the  atten- 
tion of  the  safety  engineer.  To  assemble  all  explosives  accidents  in 
one  group  makes  it  impossible  to  determine  just  where  the  principal 
hazard  lies.    The  same  is  true  of  accidents  due  to  electricity  and  haulage. 

In  order  that  more  detailed  information  may  be  had,  the  bureau 
presents  herewith  a  form  (PL  I)  for  recording  accidents  at  mines  and 
metallurgical  works,  in  the  hope  that  many  of  the  mining  com- 
panies will  consider  its  adoption.  Should  the  companies  do  so,  a 
long  step  will  be  taken  toward  the  unification  of  accident  records  in 
different  parts  of  the  country.  This  form,  therefore,  is  presented 
with  two  objects  in  view:  First,  that  more  detailed  information  on 
different  kinds  of  accidents  may  be  obtained ;  and,  second,  that  the 
adoption  of  the  form  will  help  to  standardize  the  records. 

The  form  herein  submitted  shows  how  the  daily  record  would 
appear,  giving  the  man's  name  and  the  date  of  the  accident,  and 
simply  a  check  mark  under  the  cause  of  the  accident.  At  the  end 
of  the  form  the  accident  would  be  classified  as  causing  a  fatality, 
permanent  or  temporary  disability,  or  a  slight  injury.  The  time 
lost  due  to  disability  may  also  be  inserted.  There  will  bo  ample 
room  under  "Remarks,"  if  further  information  is  desirable,  to  show 
what  the  man  was  doing  at  the  time  of  the  accident,  etc. 

The  calculation  of  fatality  rates  on  the  number  of  men  employed 
is  not  as  accurate  as  it  should  be,  for  the  reason  that  many  of  the 
men  do  not  work  full  time,  so  that  the  number  of  men  on  the  pay 
roll  is  too  high.  Rates  should  be  based  on  the  number  of  full-time 
men  actually  exposed  to  the  dangers  of  the  mine.  This  rate  can  be 
obtained  only  by  recording  the  actual  number  of  hours  worked  during 
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Labor  data  for  year  ended  Dec.  31, 1916. 

Average  number  of  men  employed: 

Mills 

Smelters 

Number  of  hours'  labor  performed  by  all  men  during  year  for 
which  wages  were  paid  as  shown  on  pay  roll: 

Mills 

Smelters 

Number  of  days  mill  was  operated 

Number  of  days  smelter  was  operated 


Part  of  body  injured. 


'  PERMANENT  TO  TA  L  DISABILITY.— Loss  of  both  legsor  arms, one  1  c  and  one  arm,  total  loss  of  evesigbt,  paralvsfe, 
or  other  condition  permanently  incapacitating  workman  from  dome  any     ork  of  a  gainful  occupation.* 

'PERMANENT  PARTIAL  DISABILITY  Loss  of  one  toot,  lag,  band,  ye,  one  or  more  fingers,  one  or  more  toes,  acv 
dislocation  where  ligaments  are  severed,  or  any  other  injury  known  m  su    ery  to  be  permanent  partial  disability. 

'  OR  E-DIt  ESSI XQ  PLANTS  to  include  stamp  mills,  sampling  works,  si  ne  plants,  lixiviation,  leaching,  cvanide.and 
flotation  mills. 

*SMEL  TERS  to  include,  blast,  reverberatory,  and  roasting  furnaces;  convenors,  casting  department,  and  refineries. 
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the  year  as  shown  on  the  pay  roll.  The  total  hours  for  all  laborers 
divided  by  3,000  will  give  the  actual  number  of  3,000-hour  workers 
exposed  to  the  hazard  of  the  industry  during  the  year.  It  is  for  this 
reason  that  the  form  proposed  calls  for  total  hours  worked  by  all  men 
during  the  year. 

The  bureau  has  had  a  number  of  copies  of  this  form  printed  (size 
16  by  24  inches)  and  will  gladly  furnish  sample  copies  to  all  those 
who  are  sufficiently  interested  to  consider  adopting  it  for  their  office 
records. 

LAWS  RELATING  TO  REPORTING  OF  ACCIDENTS. 

Some  features  of  the  laws  relating  to  the  reporting  of  accidents  are 
given  in  the  following  pages,  by  States. 

ALASKA. 

An  act  of  the  Legislature  of  Alaska,  approved  April  30, 1913,  author- 
ized the  appointment  of  a  Territorial  mine  inspector,  subject  to  in- 
structions of  the  Federal  mine  inspector,  and  provided  that  all  serious 
or  fatal  accidents  at  any  mine  employing  six  or  more  persons  should 
be  reported  immediately  by  the  person  in  charge  of  the  mine  to  the 
mine  inspector  of  the  district  in  which  the  mine  was  located.  Each 
mine  inspector  was  required  to  render  to  the  governor  a  monthly 
report  of  all  accidents  in  his  district  which  resulted  in  serious  injury 
or  death. 

As  amended  April  25,  1915,  the  law  now  provides  that  the  Terri- 
torial inspector  shall  have  jurisdiction  over  all  branches  of  mining, 
shaft-sinking,  tunneling,  quarrying,  and  dredging,  and  the  machin- 
ery incident  to  the  reduction  of  ores  or  the  treatment  of  the  material, 
provided  that  such  jurisdiction  shall  apply  only  to  the  safety  of  the 
workers  in  such  mining,  etc.,  and  provided  also  that  the  Territorial 
inspector  shall  have  no  jurisdiction  over  coal  mines  worked  under 
lease  from  the  United  States  Government.  The  inspector  is  required 
to  distribute  statistical  blanks  to  mine  operators,  requiring  statistics 
of  accidents,  labor,  and  production  to  bo  filled  in  and  returned  to  the 
inspector  on  or  before  December  31  of  each  year,  under  the  same 
conditions  as  now  required  by  the  United  States  Bureau  of  Mines 
and  the  United  States  Geological  Survey. 

ARIZONA. 

The  law  a  of  Arizona  provides  that  all  accidents  causing  death  or 
serious  injury  at  any  mine  shall  be  reported  immediately  to  the  State 
mine  inspector.  The  inspector  renders  an  annual  report  to  the  gov- 
ernor for  the  year  ending  November  30  (sec.  16). 

By  the  act  of  June  8,  1912,  as  amended  May  13,  1913,  compulsory 
compensation  is  provided  for  accidental  death  or  injuries  causing 

o  Acts  of  1912,  ch.  33,  sec.  13. 
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disability  for  at  least  two  weeks  in  all  especially  dangerous  employ- 
ments, including  mining,  quarrying,  and  tunneling.  The  law  is 
elective  as  to  industries  not  listed  as  especially  dangerous. 

CALIFORNIA. 

The  Legislature  of  California  passed  an  act,a  approved  April  8, 
1911,  providing  compensation  for  accidental  injuries  and  establish- 
ing an  industrial-accident  board  to  aid  in  the  administration  of  the 
act.  The  act  is  elective  for  all  employments  except  for  State  and 
local  governments,  for  which  it  is  compulsory.  The  employee  also 
may  elect  not  to  be  subject  to  the  act  by  notifying  his  employer  in 
writing. 

On  August  10,  1913,  the  industrial  accident  board  was  superseded 
by  the  industrial  accident  commission.6 

Sections  36  to  50  (act  of  May  26,  1913)  create  an  insurance  fund 
to  be  administered  by  the  industrial  accident  commission  for  the 
purpose  of  insuring  the  employer,  at  his  option,  against  liability  for 
compensation.     The  law  became  effective  January  1,  1914. 

COLORADO. 

Section  4303  of  the  revised  statutes  of  Colorado  for  1908  provides 
that  all  accidents  causing  death  or  serious  injury  involving  the  loss 
of  two  consecutive  days'  work  at  any  metalliferous  mine,  mill,  or 
metallurgical  plant  shall  be  reported  immediately  to  the  commis- 
sioner of  mines.  The  commissioner  is  required  by  section  4268  to 
render  biennial  reports  to  the  governor.  The  published  reports  are 
for  the  calendar  year. 

A  workmen's  compensation  law  was  enacted  April  10,  1915,  effec- 
tive August  1,  1915,  applying  to  all  employers  of  four  or  more  persons, 
not  including  private  domestic  servants  and  farm  and  ranch  laborers, 
engaged  in  a  common  employment.  Employers  are  conclusively 
presumed  to  have  accepted  the  provisions  of  the  act  unless  prior  to 
August  1,  1915,  they  have  filed  with  the  industrial  commission  a 
notice,  of  their  election  not  to  be  subject  thereto.  The  law  requires 
employers  to  keep  a  "record  of  all  injuries,  fatal  or  otherwise,"  and 
to  report  each  accident  within  10  days  to  the  commission  under  pen- 
alty for  failure  so  to  do.  In  January  and  July  of  each  year  all 
employers  are  required  to  report  to  the  commission  the  number  of 
their  employees  during  the  preceding  six  months  and  to  state  the 
number  of  employees  in  each  kind  of  employment;  also  to  report 
the  aggregate  wages  paid.  Compensation  is  provided  for  employees 
whose  injuries  result  in  disability  for  more  than  three  weeks,  or  for 
their  dependents  if  the  injuries  result  fatally.  The  industrial  com- 
mission is  required  to  report  annually  to  the  governor  on  or  before 

a  Laws  of  1911,  p.  796.  &  Statutes  and  amendments  to  the  code,  1913,  ch.  561,  sees.  1  and  2, 
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December  15  for  the  preceding  fiscal  year  and  to  include  in  its  report 
a  statement  of  the  number  of  awards  made  by  it  and  a  general  state- 
ment of  the  causes  of  accidents  leading  to  the  injuries  for  which  the 
awards  were  made. 

IDAHO. 

Section  207  of  the  revised  code  of  Idaho  for  1909  provides  that  all 
fatal  or  serious  accidents  at  any  mine  shall  be  reported  immediately 
to  the  inspector  of  mines  or  his  deputy.  The  inspector  is  required 
by  section  209  to  render  an  annual  report  to  the  governor.  The 
published  reports  are  for  the  calendar  year. 

No  compensation  law  has  been  enacted. 

ILLINOIS. 

The  law  a  of  Illinois  requires  every  employer  of  labor  to  report, 
within  30  days,  to  the  State  bureau  of  labor  statistics  every  accident 
causing  death  or  serious  injury  involving  a  loss  of  30  or  more  days' 
time. 

The  legislature  passed  an  act  b  June  28,  1913,  relating  to  compen- 
sation of  injured  employees,  and  established  an  industrial  board  for 
its  administration.  The  act  covers  every  employer  of  labor,  including 
operators  of  underground  and  surface  mines  and  also  quarries,  and 
makes  it  the  duty  of  all  employers  to  report  to  the  industrial  board 
all  accidents  which  entailed  a  loss  to  the  injured  person  of  one  week's 
time,  or  which  caused  death,  for  which  compensation  has  been  paid 
under  the  act.  The  application  of  the  act  is  elective  on  the  part  of 
the  employer.  Section  2  of  the  act  provides  that  election  is  presumed 
unless  a  written  notice  to  the  contrary  is  filed  with  the  industrial 
board  and  notice  of  such  declination  is  given  to  the  employees. 

MARYLAND. 

On  April  16, 1914,  the  Legislature  of  Maryland  enacted  a  workmen's 
compensation  law,  to  be  administered  by  the  State  industrial  accident 
commission.  The  act  applies  to  an  enumerated  list  of  industries 
which  are  considered  extra-hazardous,  including  "mining,  reduction 
of  ores  and  smelting;  preparation  of  metals  or  minerals;  tunneling 
and  shaft-sinking;  quarries;  clay  or  gravel  pits;  iron,  steel,  or  metal 
foundries;  rolling  mills;  and  the  manufacture  of  explosives  and 
dangerous  chemicals."  No  compensation  is  provided  for  the  first 
two  weeks  of  disability,  except  medical  and  hospital  services  and 
supplies.  The  act  became  effective  to  cover  injuries  sustained  on  or 
after  November  1,  1914.  Employers  are  required  to  report  all 
accidents  to  the  commission,  and  the  commission  renders  annual 
reports  to  the  governor  on  or  before  January  1  showing,  among  other 
tilings,  the  number  and  causes  of  all  accidents. 

a  Acts  of  1907,  sec.  1,  p.  308.  6  Laws  of  1913,  p.  337. 
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MICHIGAN. 

Section  8  of  law  No.  163,  approved  April  25,  1911,  requires  the 
county  mine  inspector  to  inspect  every  working  mine  in  his  county  at 
least  once  every  60  days,  and  section  10  makes  it  the  duty  of  all 
operators  to  render  any  needed  assistance  to  the  inspector  in  his 
work.  Section  13  provides  that  the  inspector  shall  report  annually 
to  the  county  clerk  all  mine  accidents  causing  death  or  personal 
injury.  The  published  reports  are  for  the  fiscal  year  ending  Sep- 
tember 30. 

Compensation  is  provided  for  accidental  deaths  or  injuries  causing 
at  least  two  weeks'  incapacity  to  earn  full  wages.  The  compensation 
law  is  elective  and  is  applicable  to  all  industries  having  one  or  more 
persons  under  contract  or  hire.  Every  employer  subject  to  the  law 
is  required  to  keep  a  record  of  all  injuries,  fatal  or  otherwise,  received 
by  his  employees  and  to  make  a  written  report  thereof  within  10  days 
to  the  industrial-accident  board. 

MINNESOTA. 

Paragraph  3924,  general  statutes  of  Minnesota,  1913,  provides  for 
the  appointment  of  a  county  mine  inspector  for  every  county  in 
which  at  least  five  mines  are  in  operation.  The  inspector  must  visit 
every  mine  in  his  county  at  least  once  every  60  days  (par.  3926).  All 
operators  are  required  (par.  3931)  to  give  immediate  notice  to  the 
inspector  of  all  accidents  causing  loss  of  life  or  serious  personal 
injury.  The  inspector's  amiual  reports  are  for  the  fiscal  year  ending 
June  30,  and  are  included  in  the  biennial  report  of  the  State  commis- 
sioner of  labor  (par.  3934). 

An  elective  compensation  law  provides  compensation  for  injuries 
causing  death  or  causing  disability  for  more  than  two  weeks.  The  law 
(act  of  April  24,  1913)  applies  to  all  industries  except  farm  and 
domestic  service  and  interstate  or  foreign  commerce. 

MISSOURI. 

Section  8462,  revised  statutes  of  Missouri,  1909,  as  amended 
March  25,  1913,  provides  that  any  person  having  charge  of  a  mine 
shall  report  to  the  State  mine  inspector  all  accidents  causing  loss  of 
life  or  serious  personal  injury.  The  inspector  renders  an  annual 
report  to  the  governor  for  the  calendar  year. 

No  compensation  law  has  been  enacted. 

MONTANA. 

Sections  1717  and  1720  of  the  revised  code  of  Montana  for  1907 
provide  that  operators  of  all  metalliferous  mines  in  which  five  or  more 
men  are  employed  shall  immediately  report  to  the  mine  inspector  all 
accidents  causing  death  or  serious  injury.  The  inspector's  reports 
are  for  the  fiscal  year  ending  November  30.     By  act  of  March  4,  1913, 
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the  inspector's  office  is  made  a  part  of  the  department  of  labor  and 
industry,  and  the  inspector's  reports  are  combined  with  those  of 
the  other  branches  of  the  department  to  form  one  volume  to  be  pub- 
lished biennially. 

A  law  providing  compensation  for  injuries  was  enacted  in  1909,  but 
was  declared  unconstitutional,  leaving  no  compensation  law  in  force. 

NEVADA. 

The  Nevada  laws  of  1912  provide  that  all  mine  operators  employing 
wage  earners  shall  render  a  report  to  the  inspector  of  mines  of  all  acci- 
dents causing  death  or  serious  injury.  The  report  of  the  inspector  is 
for  the  fiscal  year  ending  November  30. 

An  elective  compensation  law  (act  of  Mar.  15,  1913),  applicable  to 
all  industries  employing  two  or  more  persons,  provides  for  compensa- 
tion for  accidental  injuries  resulting  in  death  or  incapacity  to  earn  full 
wages  for  at  least  two  weeks. 

NEW    JERSEY. 

An  act  approved  by  the  Legislature  of  New  Jersey  March  24,  1904, 
as  amended  March  26,  1912,  provides  that  all  accidents  resulting 
in  death,  or  that  prevent  the  injured  person  from  resuming  work 
within  2  weeks,  shall  be  reported  to  the  commissioner  of  labor 
within  24  hours  after  the  expiration  of  4  weeks  or  after  the  death  of 
the  person  injured.  An  act  approved  April  17,  1914,  and  effective 
that  date,  amended  the  act  of  March  24,  1904,  by  creating  the  office 
of  inspector  of  mines  and  quarries  and  authorized  the  appointment  of 
an  inspector. 

The  State  has  an  elective  compensation  act  (laws  of  1911,  chap.  95), 
and  the  statutes  require  every  employer  to  report  all  accidents  to  the 
"Employers'  Liability  Commission,"  and  to  state  whether  the 
employer  is  subject  to  the  compensation  law. 

NEW    YORK. 

Chapter  15  of  the  New  York  laws  of  1910  provides  that  all  accidents 
causing  loss  of  life  or  injury  incapacitating  any  person  for  work  in 
the  operation  of  a  mine  or  quarry,  or  in  the  construction  or  repair  of 
a  tunnel,  shall  be  reported  within  48  hours  to  the  commissioner  of 
labor.  The  published  reports  of  the  commissioner  of  labor  are  for 
the  fiscal  year  ending  September  30. 

Under  the  workmen's  compensation  law,  approved  March  16, 
1914,  effective  July  1,  1914,  compensation  is  provided  for  accidents 
causing  injury  or  death  to  persons  engaged  in  certain  enumerated 
industries  classed  as  hazardous,  among  which  are  included  mining; 
reduction  of  ores  and  smelting;  preparation  of  metals  or  minerals; 
quarries;  sand,  shale,  clay,  or  gravel  pits;  lime  kilns;  iron,  steel,  or 
metal  foundries;  rolling  mills.  The  law  is  compulsory  as  to  the  in- 
dustries enumerated.  No  compensation  is  allowed  for  the  first 
15020°— 16 7 
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14  days  of  disability  except  such  medical  or  surgical  treatment 
and  hospital  service  as  may  be  needed  and  requested  by  the  injured 
employee.  All  accidents,  fatal  or  otherwise,  must  be  reported  by 
the  injured  person  or  by  another  person  in  his  behalf  to  the  employer, 
and  by  the  employer  to  the  compensation  commission.  Nonfatal 
accidents  must  be  reported  to  the  commission  by  the  employer  within 
10  days  after  injury  and  fatal  accidents  within  30  days  after  the  death 
of  the  injured  employee.  The  law  is  administered  by  the  State  work- 
men's compensation  commission,  which  is  required  to  report  annually 
to  the  legislature  on  or  before  February  1,  showing  the  awards 
made  by  it  for  injuries,  and  the  number  and  causes  of  such  injuries. 

OREGON. 

An  act  approved  by  the  Legislature  of  Oregon,  February  18,  1911, 
provides  that  any  employer  of  labor  who  employs  more  than  three  per- 
sons at  a  time  shall  report  to  the  commissioner  of  labor  statistics  and 
inspector  of  factories  and  workshops  all  accidental  deaths  or  injuries, 
causing  the  injured  person  to  cease  work. 

An  acta  approved  February  25,  1913,  created  a  State  industrial 
accident  commission  and  provided  for  an  industrial  accident  fund. 
Election  on  the  part  of  operators  to  be  subject  to  the  law  is  presumed 
in  the  case  of  certain  hazardous  industries,  including  mining  and  quar- 
rying, unless  notice  of  the  employer's  declination  is  filed  with  the 
commission;  and  employers  in  all  other  industries  may  accept  the 
law  by  affirmative  election.  This  act  was  approved  by  the  electors 
at  a  referendum  held  November  4, 1913. 

PENNSYLVANIA. 

On  June  2,  1915,  the  legislature  of  Pennsylvania  passed  a  work- 
men's compensation  law  applicable  to  all  accidents  occurring  on  or 
after  January  1,  1916.  The  employer's  election  to  become  subject 
to  the  law  is  conclusively  presumed  unless  he  files  notice  to  the  con- 
trary with  the  bureau  of  workmen's  compensation  of  the  department 
of  labor  and  industry.  No  compensation  is  provided  for  the  first  14 
days  of  disability  except  medical  and  hospital  services  and  supplies. 
Compensation  for  death  is  provided  if  death  occurs  within  300  weeks 
after  the  injury.  The  bureau  prepares  and  publishes  all  necessary 
blank  forms  and  distributes  same  to  employers,  insurers,  and  employ- 
ees applying  therefor.  Funds  paid  by  employers  who  elect  to  become 
subject  to  the  law  constitute  the  workmen's  insurance  fund,  which  is 
administered  by  the  workmen's  insurance  board.  The  State  treas- 
urer is  custodian  of  the  fund.  The  workmen's  insurance  board  files 
with  the  bureau  of  workmen's  compensation  a  notice  of  the  names 
and  business  addresses  of  all  employers  who  are  subscribers  to  the 
fund.  Within  seven  days  after  an  accident  to  an  employee,  employers 
are  required  to  send  notice  of  such  accident  to  the  workmen's  insur- 

a  Laws  of  1913,  ch.  112. 
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ance  board,  but  this  requirement  is  satisfied  if  within  seven  days  the 
employer  files  a  notice  of  the  accident  with  the  department  of  labor 
and  industry  as  required  by  the  act  of  July  19,  1913.  The  board 
shall,  if  necessary,  investigate  all  accidents  reported,  and  is  authorized 
to  appoint  a  manager,  inspectors,  and  other  assistants  to  administer 
the  fund  and  to  perform  the  duties  imposed  on  the  board. 

The  board  is  authorized  to  divide  the  State  into  "compensation 
districts"  and  to  appoint  for  each  district  a  referee  to  whom  employ- 
ees' claims  for  compensation  are  referred  by  the  bureau  when  the 
employer  and  employee  can  not  themselves  agree  as  to  the  compen- 
sation to  be  paid. 

When  the  bureau  receives  notice  from  the  board  that  any  employer 
has  become  a  subscriber  to  the  fund,  the  bureau  shall  promptly  trans- 
mit to  the  board  a  copy  of  any  accident  notice  received  by  the  bureau 
from  any  subscribing  employer.  The  board  is  authorized  to  super- 
vise and  direct  the  work  of  the  bureau,  and  to  hear  all  appeals  from 
the  decisions  of  referees. 

SOUTH  DAKOTA. 

By  an  act  approved  March  1,  1890,  the  governor  of  South  Dakota 
was  authorized  to  appoint  an  inspector  of  mines,  whose  duty  it  was 
to  visit  personally  each  year  each  mining  county  and  to  examine  as 
many  mines  therein  as  possible,  and  make  recommendations  as  to  the 
safety  of  the  employees.  Mine  operators  were  required  to  report  to 
the  inspector  all  accidents  causing  serious  injury  or  death.  The  above 
act,  as  amended  March  4,  1915,  provides  that  the  inspector  shall  ren- 
der annual  reports  to  the  governor  on  January  1  and  enumerate  in 
said  reports  all  serious  or  fatal  accidents  to  employees  at  the  mines 
and  the  nature  and  cause  of  such  accidents.  The  inspection  law  ap- 
plies to  all  mines  except  those  worked  solely  by  the  owners  or  lessees. 

No  compensation  law  has  been  enacted. 

WASHINGTON. 

By  an  act  approved  March  14,  1911,  amended  March  22,  1915,  the 
Legislature  of  Washington  established  an  industrial  insurance  depart- 
ment to  administer  a  compulsory  compensation  law  applicable  to  an 
enumerated  list  of  extra-hazardous  industries,  among  which  arc  in- 
cluded mining,  quarrying,  dredges,  tunnels,  blast  furnaces,  foundries, 
rolling  mills,  and  powder  works.  Section  14  requires  all  employers 
who  are  subject  to  the  provisions  of  the  law  to  render  an  immediate 
report  of  any  accident  to  the  industrial  insurance  department. 

WISCONSIN. 

The  legislature  passed  an  elective  workmen's  compensation  law, 
approved  May  3,  1911,  applying  to  all  employers  of  four  or  more 
persons,  election  to  be  made  by  filing  with  the  industrial  accident 
board  a  notice  that  the  employer  elects  to  become  subject  to  the  pro- 
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visions  of  the  law,  the  election  to  be  binding  for  one  year  and  there- 
after presumed  to  continue  without  further  notice  in  the  absence  of 
notice  of  withdrawal.  Compensation  is  provided  for  injuries  result- 
ing in  disability  for  more  than  one  week. 

An  act  approved  June  27,  1911,  requires  that  every  employer  of 
four  or  more  persons  shall  keep  a  record  of  all  accidents  causing  death 
or  disability  to  any  employee,  and  that  a  similar  record  shall  also  be 
kept  by  all  casualty  insurance  companies  and  all  other  societies  or 
persons  indemnifying  employers  against  liability;  and  that  within 
the  first  five  da}^s  of  each  month  all  such  accidents  shall  be  reported 
to  the  industrial  accident  board. 

An  act  of  June  30,  1911,  created  the  ''industrial  commission  of 
Wisconsin"  and  provided  that  the  commission  should  supersede  and 
assume  the  duties  of  the  industrial  accident  board. 

By  an  act  approved  June  26,  1913,  the  law  was  amended  to  provide 
that  on  and  after  September  30,  1913,  all  employers  of  four  or  more 
persons  shall  be  presumed  to  have  elected  to  accept  the  provisions  of 
the  act  unless  notice  to  the  contrary  is  filed  with  the  industrial  com- 
mission. 

PUBLICATIONS  ON  ACCIDENT  STATISTICS. 

Limited  editions  of  the  following  Bureau  of  Mines  publications  are 
temporarily  available  for  free  distribution.  Requests  for  all  publica- 
tions can  not  be  granted,  and  applicants  should  select  only  those 
publications  that  are  of  especial  interest  to  them.  All  requests  for 
publications  should  be  addressed  to  the  Director,  Bureau  of  Mines, 
Washington,  D.  C. 

Bulletin  69.  Coal-mine  accidents  in  the  United  States  and  foreign  countries, 
compiled  by  F.  W.  Horton.     1913.     102  pp.,  3  pis.,  40  figs. 

Bulletin  115.  Coal-mine  fatalities  in  the  United  States,  1870  to  1914,  compiled  by 
A.  H.  Fay.     1916.    —  pp. 

Technical  Paper  40.  Metal-mine  accidents  in  the  United  States  during  the 
calendar  year  1911,  compiled  by  A.  H.  Fay.     1913.     54  pp. 

Technical  Paper  46.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1911,  compiled  by  A.  H.  Fay.     1913.    32  pp. 

Technical  Paper  48.  Coal-mine  accidents  in  the  United  States,  1896-1912,  with 
monthly  statistics  for  1912,  compiled  by  F.  W.  Horton.     1913.     74  pp.,  10  figs. 

Technical  Paper  61.  Metal-mine  accidents  in  the  United  States  during  the 
calendar  year  1912,  compiled  by  A.  H.  Fay.     1913.     76  pp.,  1  fig. 

Technical  Paper  92.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1913,  compiled  by  A.  H.  Fay.     1914.    76  pp. 

Technical  Paper  94.  Metal-mine  accidents  in  the  United  States  during  the 
calendar  year  1913,  compiled  by  A.  H.  Fay.     1914.     73  pp. 

Technical  Paper  118.  Coke-oven  accidents  in  the  United  States  during  the 
calendar  years  1913  and  1914,  compiled  by  A.  H.  Fay.     1915.     16  pp. 

Technical  Paper  124.  Accidents  at  metallurgical  works  in  the  United  States  dur- 
ing the  calendar  years  1913  and  1914,  compiled  by  A.  H.  Fay.     1915.     28  pp. 

Technical  Paper  128.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1914,  compiled  by  A.  H.  Fay.     1915.     45  pp. 

Coal-mine  fatalities  in  the  United  States,  1914,  with  detailed  figures  for  December, 
compiled  by  A.  H.  Fay.     1915.     31  pp. 
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